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1.1.1 

EXECUTIVE SUMMARY 

Introduction 

Thls "Material Handling Study" has been prepared for EG&G Rocky Flats, 
Inc. by Brown & Root, Inc. (B&R) as Deliverable No. 412 of the Rocky Flats 
Solar Pond/Pondcrete Stabilmtion Project. The purpose of the study IS to 
provide EG&G with a tool to access their support I equirements to the process 
trains. Thls report IS based on initial assumptions As such, i t  provides a 
starting point for EG&G to commence their analysls. Conclusions and 
recommendations were not requested, however, some have been highlighted 
to assist EG&G in thls analysis B&R has contractually provided its services 
as a subcontractor to Nalliburton Nus ("us), the project's prune 
contractor Ths document IS 
Phase I, and-dentifies the tasks to be performed by EG&G These tasks 
primarily consist of  providing material input to and output from the process 
The process, referred to as the "black box" IS provided and operated by 
" U S .  Phase I1 will simulate the process functions of the "black box" and 
will assure their rnterface compatibility with the input and output tasks 
performed by EG&G with particular ernphasls on identifying and eliminating 
processing and niaterial handling bottlenecks 

The study 1s being executed in two phases 

Process Trains - 'Black Box' 

73s project IS comprised of  two separate process trains, Pond Sludge 
Processing primarily located 011 the 750 Pad and Pondcrete/Saltcrete 
Reprocessing located on the 904 Pad For the purpose o f  (fils study, EG&G 
will provide input niaterial t o  the process ("black box") and take output 
material from the "black box I' 

Several process design options have been analyzed during study pi eparatioii 
These options arc described in the History of the Material Iiandling Study in 
Section 2 0 and the Dcsigri B a s s  Memo's for Pond Sludge and Pondcrcte that 
have been lssucd The options currently under consideration and detailed in 

thls report are 

Pond Sludge Processing 

L o w  Water Rat io Process Confi~ui at ion 

The Low Water Ratio Configuration processes the Sludee i n  Ponds 207A, 
207B-Nortt1, Center and South w i t h  the minimum associated water During 
the processing the sludge wil l  be dewatered arid the filtrate water will be 
returned to the ponds for cvapoiatioii The liquid layer currently covering 
the sludge will be significantly reduced i n  voluiiic by EG&G's evaporators for 
subsequent stabilimtion All of the material i n  Pond 207C, the clarifier tank 
and the evaporator bottoms w i l l  be processed on the 750 Pad, since this 
material IS alr eady sntui ated 1s it11 salts, thus caiiiiot be reduced further in 

vo I u nie 

0 1 OOFI I 
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m h  IVater Ratio Process C o  nfiwratioii 

The High Water Ratio Process Configuration processes all of the contents 
(sludge, sedment, liquid etc.) o f  Ponds 207A, 207B-North, -Center and - 
South plus Pond 207C, the clarifier tank bottoms and evaporator bottoms. 
In t h s  case, EG&G's evaporators would not be utillzed - 

Po ndcret e/Sa 1 t c ret e Re D rocessi ng 

Cornix with Trash Removal Process Co nfigurat ion 

The Comlx with Trash Removal Proccss Configuration provides a process 
which crushes the extsting Tri-walls and half crates of Pondcrete and 
Saltcrete. Tri-walls in "Metals" will be removed before crushing. After 
crushing, separation equipment will be provided to remove the crushed, 
non-waste material (which conslsts of cardboard, wood and plastic), referred 
to as Crash, from the process stream Pondcrete and Saltcrete will proceed 
to the stabilization process while trash will be dewatered and packaged. 

1.1.2 Matenal Handling Obj,joctives 

The specific O ~ J C C ~ I V C S  of thls Phase I study are 

1. Design basis for the rnatcrials to be liandlcd. 

e Material input to  the process Tr I-walls, metal coritairiers, half 
cmfcs, water, cenieiit, ctc 

0 Material output from the process Half cratcs of Poiidcrete or 
Saltcrete, full crates of various waste materials, such as pallets, 
plastic bags, cleaning materials, etc 

2. Identify and desciibe tlie saiiipliiig proccdurcs and timing for 
regulatory and quality control tests to be performed. Thcse were to 
include, but may not be liniitcd to  snicar test$, TCLP tests, EPA tests, 
and DOT tests 

3 Define Iicaltli and safety design ci iter ia 

4. Finalize block flow diagrams for materials liaridling 

5 Develop materials handling cquipnicnt arrarigcrticnt draw ings based 
on preliminary equipment selection 

1-2 
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7. 

8 

9 

10. 

Define probability dtstribution for all process/inanufacturing/ 
samplrng/tcsting nodes 

Program prelminary smulation models for each proposed scenario, 
with the output of stabilized waste form products capacity set at a 
nominal 20 tons per hour (TPH) 

Run the model and analyze output from the sunulations and make 
adjustments as necessary 

Prepare a preluninary draft of the study report, which would include 
the following for the three scenarios studied in detail 

0 Mass flow and piece count balance of the inputs and outputs of 
the process - See Section 6.0 

0 Identify the input and waste removal requirements of EG&G. - 
See Sections 3 0 and 6 0. 

0 Describe the preliminary plan of operations. - See Section 3 0 

0 Provide manning chart and mobile equipment requirements. - 
See Sections 7 0 and 8 0 

0 Provide computer simulation s t a t s t i s .  - See Section 5 0 

Evaluatc niatei ial handling with the intent to minimize EG&G 
manpower arid forklift utilization 

The study was to simulate the SIX primary process design scenarios out of the 
possible twelve under consideration at that time The srx primary scenarios 
were 

1 Pondcrete/Saltcrete - Wet process, strip Tri-wall separate and remove 
trash, and pour cemented waste directly into Tri-walls inside of half 
crates Tlils plan was later changed for all scenarios to pour directly 
into half crates \v i l l i  9 Tri-walls 

2 Pondcrete/SaItcrete - Dry process, strip Tri-walls separate and remove 
trash, and pour waste directly into half crates 

3 Complete Coniu of Tri-wall inner wrappings, wet process, pour trash 
and waste directly into half crates 

4 Complete Comix of Tri-wall riiner wrapping, wet proccss, separate 
and remove trash after Comu, pour waste directly into half crates. 
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5 Pond Sludge - IIlgh IVntcr Ratio 1’1ocess, pour directly into half 
cratcs 

6 Pond Sludge - L o w  Water Ratio Process, pour directly into half 
crates 

1.2 hcnim D t io ns 

1.2 1 Pond Sludm Process inp - Assumnt ions 

T h e  quantities of pond waste to be processed are based on pond and 
sludge level data contained in the Weston Solar Pond Sampling 
Report, July, 1991 These qualities are somewhat different from those 
lsted in Project Plan Rev. 8,  however comparlson of the two sources 
of data lead to the same conclusions 

0 Rejected stabillzed waste from the Pond Sludge Processing will not 
exceed 3% of  the total output of stabilized waste. 

T h e  exsting waste that IS to be reprocessed on the 904 Pad 
located on the 750 Pad will be removed by EG&G prior 
installation of process equipment 

0 Clarifier sludge and evaporator bottoms will be processed at 
Pad The type of delivery containers needs to be resolved. 

that JS 

to the 

he 750 

0 Pondsludge w i l l  be processed pi ior to  Pondcrete and Saltcrcte 
reprocessing 

0 The quantities of exlsting waste to be reprocessed are based on 
Pondcrcte/Saltcrcte Inventory Weekly Report, dated week ending 
04/28/91. Tlicse quantitics are somewhat different from those found 
in the most recent inventoiy reports, however comparlson of (lie two 
sources of data lead to the saiiie conclusions Tlis ssue of exlsting 
waste in  drums needs to  be discussed 

0 The Saltcrcte iriveritory w i l l  itmease at 30 half cratcs per 
month during the project 

0 Rejected stabilized waste froin the Pondcrete/Saltcrcte 
Reprocessing w i l l  riot exceed 3% of the total output of 
stab ilized waste 

0 All iiietal (Metals) co~itai~iers ,  iiiiiiiediately after being emptied 
will be decontaminated by EG&G and reniovcd from 904 Pad. 

1-4 
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e All exlsting stabilized ~raste presently stored where equipment 
will be erected, will be nioved from the exlsting 904 Pad area, 
to allow for installation of  process equipment. 

1.2 3 General Assumnt ions 

The ratio of solids in the waste (aggregate) to cement addition will not 
exceed 3 parts aggregate to 1 part cement 

A complete set of quality control samples will be taken from every 
fifth half crate of stabilized waste produced. Thls rate may change as 
the process design and quality control philosophy for the processing 
schemes evolve. 

0 EG&G will provide for sufficient area and volumetric permits to 
store: the exlsting Pondcrete/Saltcrete inventory, and the stabillzed 
waste generated, while allowing adequate room for process and 
material handling equipment 

The Nevada Tcst Site IS temporarily shut down, therefore precluding 
processed stabilized waste shipping from the Rocky Flats Plant during 
waste processing 

0 Each of  the two processes will be operated 16 hours per day, 6 days 
per week The operators will work 10 hour shifts with 1 hour to suit 
up for work and 1 hour aftei work to clean up. EG&G will provide 
as necessary, 24 horir, 7 days per wcek support 

Only one proccss train (Pond Sludge Processing or Pondcrete/ 
Saltcrete Reprocessing) can be operated at any given time due to the 
lack of EG&G pcrsoniicl and support scrvtccs. 

0 Ths study IS based on mairitaiiiing exlsting lent configurations on the 
Pads for st orage purposes I l o w v c r ,  final process equipment 
selection may dictate modifications to the tents 

1.3 Conclusion5 

1.3.1 Pond Sludge Froccssinp - Concfusrons 

3 3 1.1 Pond Sludge Processing by the Low Water Ratio process configuration results 
in a quantity of stabilized waste that wi l l  not exceed the Pad’s pcrniitted 
stabilized waste voluriietr ic linitt 
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-t Volumetric Storage Limit 
- Total Generated Stabilized 

14,000 Cubic yards 

9.069 Cubic yards Waste and Trash 

Difference 4,931 Cubic yards 

Pond Sludge Processing by the High Water Ratio process configuration 
results in a quality of  stabilized wastes that can not physically be stored on 
the 750 Pad and gxcee& the Pad’s permitted stabilized waste volumetric 
limit 

13.1.2 

+ Volumetric Storage Lunit 
- Total Generated Stabilizcd 

14,000 Cubrcyards 

35,749 Cubic yards Wastc and Trash 

Difference -21,749 Cubic yards 

1.3.1.3 An additional 117,000 to 175,000 square feet of permitted Pad area will be 
required should the High Water Ratio Process Configuration be selected. 
Ths is somewhat larger than two football fields. The actual area needed wi l l  
be dictated by the maxunum half crate storage height used and the room 
required for fork truck aslcs. The square footage noted are minunum 
requirerrierits and provides no allowance for growth in the quantity of 
stabilized waste generated w h ~ h  could be necessitated by more water in the 
pond\, etc 

1 3 1 4  Pond Sludge processing and material handling can bc opcrated at an average 
ra te  of 20 tons per hour of stabilized waste measured at the cii-sting station. 

1.3.1 .S The scmi-automated material handling system will  cost approximately 
$1,875,000 to $3,150,000 un-installed The piice will be determined by the 
specific equipment selected. 

1.3.1.6 EG &G Manning Requ irenients ( w i  t 11 semi-au t onla t cd ilia terial handling 
system and L o w  or High Water Ratio Process Configuration) for two 
shift s/da y 

Clieriiica1 Opci ators 
Waste Inspcctors 
Radiological Tcchnicians 
Carpenters 
Pa I nt ers 
Fork Truck Operators 
Mcclianic 
Elect rician/Inst ruiticnt Tcch 

Totail 

14 
8 
4 
8 
2 
4 
2 
2 
P 48 pcr ddy 

1 -G 
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1 3 1 7  

1.3.2 

1.3.2.1 

1.3.2 2 

1 3 2 3  

1.3.2.4 

1.3 2.5 

EG&G Fork Truck Requirements (with semi-automated niaterial handling 
system and Low or High Water Ratio Process Configuration) 

Number of Fork 
Trucks Der Day Work Stat ion 

207 Pad Trash Removal 1 
Casting Station 1 
Stabilized Waste Storage 6 
SDare Fork Truck in Reserve 
Total Number of Fork Trucks 

1 
e 
- 

Pondcret e/Sa lfcrete ReDrocessinP - Conclusions -- 
There LS not enough area available on the 904 Pad to store the total exlsting 
inventory of Pondcrete and Saltcrete contained in Tri-walls, Half Crates and 
Metals, and have sufficient room for installation of  " U S ' S  process 
equipment and EG&G's material handling equipment. 

There is not enough permitted volume on 904 Pad to store all the exsting 
Pondcrete and Saltcrete currently stored on 750 and 904 Pads 

Pondcrete/Saltcrete Reprocessing by the Comlx with Trash Removal process 
configuration results in a quantity of  stabilized waste that can a be 
physically stored on the 904 Pad and far  exceeds the Pad's permitted 
volumetric waste liniit It should be noted that none o f  the other process 
configurations considered would produce significantly lcss stabilized waste 

+ Volumetric Storage Liniit 
- Total Stabilized Waste and 

9,950 Cubic yards 

Trash Generated 16.514 Cubic yards 
Difference -6,564 Cubic yards 

An additional 65,000 to 88,000 square feet of  permitted Pad arca will  be 
required The actual area need w i l l  be dictated by the maximum half crate 
storage height used and the room required for fork truck aedes The square 
footage noted are rnininiiirn requirenierits arid provide no allowance for 
growth in the quantity of stabilized waste generated, which could be 
necessitated by increased percentage of rejects, etc 

PondcretelSaltcrete Reprocessing arid Material Handling c a n  be operated at 
an average rate of 20 tons per hour of stabilized waste measured at the 
casting station 

The semi-automated niaterial handling system equipment w i l l  cost 
appr oximatcly $ 2,125,000 to  $3,400,000, un-installed The price w i l l  be 
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1.3.2 6 EG&G Manning Requirements (with seriii-automated material handling) 

Chemical Operators 
Waste Inspectors 
Radiological Technicians 
Carpenters 
Painters 
Fork Truck Operators 
Mechanic 

-Elect rrcian/Instrument Tech. 
Total 

28 
12 
6 

12 
4 

12 
4 
2 
.PI 80 per day 
- 

(Note: The increase in Manning from Pond Sludge Processing IS 
prunarily the result of trash packaging and storage ) 

1.3.2.7 EG&G Fork Truck Requirements (with semi-automated material handling) 

Number of Fork 
Trucks DC r Day Work Stat ton 

Waste Input G 
Casting and Trash Stations 2 
Stabilized Waste Sfor age G 

1 Snare Reserved - 
Total 15 per day 

(Note: The increase in fork trucks from Pond Sludge Processrrig 1s 
primarily the result of trash packaging and storage ) 

I4 Recommendat ions 

1 4 1  Pond Slitdw Processing 

Proceed with design of tile L m v  Water Ratio Pi occss Configuratioii arid cease 
all work on the High Water Ratio Process 

(Ths action IS already i n  effect as a result of tlie initial data from this study 
and EG&G's review of Design Bass Menlo - Pond Sludge ) 

OIOOFI1 
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1 4 2  PondcretdSaItcrct e Renrocessmg 

Obtain additional Pad storage area and volumetric storage permit to provide 
room for interm storage of the exsting PondcretdSaltcrete contained in Tri- 
walls, half crates and metals, and to provide room for storage of the 
generated stabillzed waste product 

1 A.3 Both Process Trains 

Consider allowing the use of more fork trucks by redirecting Materral 
Handling Study efforts towards a more economical, manual materia1 handling 
and stacker/retricval system 

1-9 
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2.0 IIISn>RY OF TIIE MATEKIAI, HANDLING STUDY 

2.1 Introduction 

EG&G and Halliburton NUS ("US) met on March 5 and 6, 1991 to kickoff 
Halliburton's effort on the Rocky Flats Solar Pond/Pondcrete Stabilization 
Project During a meeting on March 27, 1991, Robert Forrey and Steve 
DeWitt of  EG&G explained the experiences they gained during EG&G's 1990 
effort to reprocess Pondcrete stored in Tri-wall containers on the 904 Pad. 
In their opinion there are two major criteria in order to  develop an efficient 
high production rate process. one, minmize the manual unwrapping of Tri- 
wail containers and two, develop an efficient material handling plan 

- 

Thls "Material HandlingStudy" was first described in B&R Interoffice memo 
from Wayne Henderson to John Zak, dated April 24, 1991. The memo 
explained the Client's need for the study, defined it's overall scope and goals, 
and outlined a plan of execution In addition, the memo briefly described 
several process configuration options that should be considered by the study. 

I 

2.2 

The "Material Handling Study" was redefined in a B&R Interoffice 
Memorandum from Larry O'Quinn to John Zak dated May 15, 1991. 

Seven process manufacturing simulation computer software packages were 
investigated. A software package known as ProModcYLevel I1 manufactured 
by Production Modeling Corporation of Utah was recommended by B&R and 
purchased by EG&G 

Ths Section will review the work done to date using this software package 

The Analvtical Proceq 

2.2.1 Definition of terms related to process scenarios and options studied (please 
see illustration 2 2 1-1 and map 2 2 1-2 ) 

Pond SlrrdPe Processing IS the process that stabilizes the wastes from Ponds 
207A, 207B-Nort11, 207B-Center, 207C-South, 207C and bottoms from the 
exlsting clar ificr and evaporators. 

L o w  Water Ralio Process refers to a piocess that removes water in ponds 
207A, 207B-N, 207B-C and 207B-S in excess of that needed for stabilization 
and evaporates i t ,  therefore niininiizing process output in the form of  
st ab 11 ized waste 

The total quantity of liquid and sludge from Pond 207C and the clarifier and 
evaporator bottoms would be stabilized 

01oorII 2- 1 
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Nigh Water Ratio Process refers to processing the entire contents, liquid and 
sludge, of Ponds 207A, 207B-N, 207B-C, 207B-S, 207C, the clarifier and 
evaporator bottoms. 

pondcrete/Saltcrete ReDrocessinP IS the process that stabilizes the exlsting 
uncertifiable Pondcrete and Saltcrete The exsting Pondcrete and Saltcrete 

IS stored rn Tri-walls, half crates, and metal containers (Metals) on 750 and 
904 Pads 

Comix PrOcwinP refers to a process that crushes the exsting Pondcrete and 
Saltcrete along with their storage containers, pallets, and PVC bags. Tri- 
walls currently stored in metals are removed prior to crushing. 

Following the Comur: crushing operation, two options have been evaluated: 

0 With Tras h Removal refers to a process that separates the trash 
(crushed Containers, pallets, and wrappings) from the existing crushed 
Pondcrete or Saltcrete The crushed Pondcrete o r  Saltcrete IS 
stabilized with cement while the trash IS dewatered, and deposited in 
full crate containers. 

e No Trash Removal refers to a process where the crushed waste and 
trash are not separated prior to stabilizing with cement. 

Strin Tri-Wall Process refers to a piocess where the exsting Pondcrete and 
SaltCrete container material LS manually removed, prior to crushing the 
Pondcreic or Saltcrctc. The nianual removal process would apply to both 
Tri-walk and half crates and would require removing all pallets, fiberboard 
finer, and PVC plastic bags in addition to the corrugated cardboard Tri-walls 
or plywood half crates 

Wet Process refers to a process that adds water to the Pondcrete or Saltcrete 
during or following crushing Thls would facilitate handling the PondCrete 
o r  Saltcrete as a slurry and ~riininiize dustiiig and air emission problens. 
Excess water IS then removed and recycled prior to cenient stabilization 

01 OOFl I 

Drv Proem refers to a proccss that would liaridle the  Pondcrete o r  Saltcrete 
in an “AS Is” condition for primary crushing, dry it, crush to final sue  and 
then add in only enough water for ceitient stabilization 
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2.2.2 Process Analysis 

2.2 2 1 Pond Sludge Processing 

Both L o w  Water and High Water Pond Sludge Processing Scenanos were 
being evaluated at the tune thls report was started The results of thls study 
were used in consideration of which process to select Thus, the remaining 
sections of  the report dscusses each scenario 

The reader should be aware that the Low Water Ratio Process Scenario was 
recently recommended by B&R and subsequently selected by EG&G prior to 
the completion and issue of thls study. 

2 2.2 2 Pondcrete/Saltcrete Reprocessing 

2.2 2.2.1 $trir, Tri-wall2 

Jntroduct ion 

The Strip Tri-wall approach to Pondcrete/Saltcrete Reprocessing was sunilar 
to the method used by EG&G in  their reprocessing campaign of 1990. The 
approach conceived by B&R was functionally similar, but added machinery 
to speed up the basic process The following 1s a brief descriptron of the 
analysls that was done and the conclusions drawn 

EG&G’s 1990 Renroccssing Exnerier ic~  

During 1990 EG&G reprocessed some of  the existing Pondcrete that was 
stored in  Tri-wall containers on the 904 Pad 

Individual Tri-walls, each resting on a pallet, were delivered by a four 
wheeled fork truck to the Tri-wall entry portal of a permacon. The Tri-wall 
was deposited on an idler roll conveyor, which extended through the portal 
opening The portal opening was covered by a wind curtain made of clear 
plastic flaps The four wheeled fork truck then pushed the Tri-wall over tlie 
idler rolls through the entry portal A three wlieeled fork truck stationed 
inside the permacon separated the Tri-wall container from its pallet and set 
the Tri-wall on a platform (or cage) ahead of the hopper for a Morgan Slurry 
feeder 

Operators working inside of  the permacon were dressed in full  Tyvek suits 
and wore hoods and respirators They were limited to 1-1/2 to 2 hours of 
work at a time and were allowed to work one period in the morning and one 
in the afternoon due to  heat stress 

, 
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The nylon straps, plastic bags, and Tri-wall cardboard containers were 
manually cut by Iinoleum and Xacto knives and stripped by hand. Ths was 
difficult for the operators to do since they were wcarmg multiple layers of 
gloves, which were taped to the sleeves of their Tyvex overalls. 

The physical characteristics o f  the Pondcrete varied from granules of wet 
sand to a semi-liquid tooth paste consstency. 

The production rate the operators were able to achieve was 5 Tri-walls 
in 8 hours. At 1100 pounds of  Pondcrete per Tri-wall thls  equates to 0.34 
tons per hour 

B&R's C o n w t u a  I Tri-Wall StrippinP Des la 

B&R's approach to stripping Tn-waIls was specifically armed at elminating 
or rninlmizing the problems encountered by EG&G. The following IS a 
description of some of the ideas investigated. 

a 

e 

a 

The Tri-wall container with pallets to be reclarmed from storage by 
four wheeled fork trucks and then placed on roller conveyors. The 
new roller conveyors would be driven by chains and sprockets The 
rolls would be small and located on the closest possible center 
dstanccs to niinimize jostling the Tri-walls as they are conveyed. In 
addition, turii tables were provided at  intersections and turns so the 
boards on the bottom of the Tri-wall pallets would always be aligned 
at  a right aiigle with the conveyor rolls 

Southwest Research Institute was contracted to investigate ultrasonic 
non-destructively tcstiiig the Tri-walls to determine the conslstency of 
Pondcrete/Saltcrete without removing it from the Tri-wall It was 
believed this might provide the operator with knowledge which would 
be useful in  determining how best to strip the Tri-wall prior to cutting 
into tlie container and rlsking leakage. This NDT method did not 
prove to be effective enough for the above purpose. 

The steps required to efficiently sfiip a Tri-wall container were 
analyzed Notes from tlie analysis are provided as Exhibit "R" of the 
Appendlx The analysls cnvsioned the use of a specially designed and 
manufactured manipulator fo pick up, rotate and position Tn-walls 
A drum manipulator manufacturer was contacted HIS engineering 
department reviewed the scheme outlined in the study and estimated 
the equipment cost of the nianipulator to be $60,000 to $75,000 each. 
It was csliniated that using manipulators, individual Tri-walk could 
be stripped in 30 to 60 niinutes Thls  was significantly faster than had 
previously been done The sti ipping would still be manual 
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0 The iisc of a laser was investigated as a more efficient method of 
cutting the rri-walk Carbon dioxide lasers could quickly cut through 
the Tri-wall cardboard and plastic A small CO, laser cost about 
$50,000 with another $5,000 required for a laser chiller However, 
the laser has the dsadvantage, like the knives and other cutting 
devices, of potentially cutting through a Tyvek suit and hence injuring 
an operator The solution to t h s  problem IS for the laser and object 
to be cut inside an enclosure with the operator outside looking through 
glass walk Glass 1s sufficient to protect the operator The cost of  an 
enclosure with laser and manipulator was estunated at $150,000 to  
$250,000 each 

0 A prellminary equipment arraggement layout was prepared and IS 
provided as Drawing No 2 2 2 2-1 in the plastic pocket following t h s  
page. The layout had a “Classification Test Rack,” located in Shelter 
No. 9, which assumed a method of non- destructively determining the 
consistency of the Pondcrete or Saltcrete. Twenty manual stripping 
stations were located inside of  Shelter No. 10 Ths assumed one Tri- 
wall could be stripped per hour per station, which is faster than had 
been accomplshed previously, but seemed to be a conservative 
estimate with the mechanical handling equipment envlsioned. The 
total amount of material handling equipment pictured on the layout 
took up three of the four tents available and did not include the 
complete processing train, the waste handling system, waste 
shreddinglcompacl ion, new and empty half crate handling, metals 
handling and room for storage of stabilized waste 

0 A very rough estimate of  the cost of 
would be approximately $5,000,000 

the 20 stripping stations 

0 A rough estimate of the manpower requirements for operating& the 
stripping stations with manipulators would be 108 operators per day, 
not including the personnel required to support t h s  number o f  
operators Without manipulators at least 200 ‘operators will be 
required 

Conclusions 

Stripping Tri-walls IS 

of 20 tons/hour of stabilized waste for the following reasons 
a sattsfactory process scenario for a production rate 

Large Pad area requiremerits 

to the waste source 
- Safety risks for operators, including Increased exposure of operators 

- Labor intensive 
- High capital cost 
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2.2.2.2.2 

For these reasons, the Stripping Tri-walls process scenario’s were abandoned 
in favor of the Comix Processing Scheme. 

Comix - 
The Comm approach to Pondcrete/Saltcrete processing was developed to 
eliminate the problems associated with stripping the Tri-wall and half crate 
containers from the waste. The major element of this system is the primary 
crusher, which must be capable of accepting and crushing Tri-walls and half 
crates fiied with waste. Two types of machines have been identified that 
achieve this goal, the Auger type shredder manufactured by Komar 
Industries and ring shredder types from SSI Shredding Systems, Inc., Shred- 
PAX, and others. 

Surrogate tests have been run on the Komar unit. These tests included 
crushing surrogate concrete castings contained in Tri-walls and in half-crates. 
The physical consstency of the castings varied from a hard low strength 
concrete like material dry to a wet sticky material similar in texture to tooth 
paste. The tests were successful and demonstrated the Komar machine’s 
abibty to process the wide variation m waste form physical characterrstics 
along with associated trash. The tests also verified the machines’ ability to 
meet and exceed the 20 ton per hour processing rate requirement of the 
project. 

Following the crusher the non Pondcrete/Saltcrete material can remain with 
the waste or be separated and removed as trash. Comixed waste with trash 
removed IS essentially the same waste form as stripped Tri-walls. Stripped 
Tri-wall waste has been certified as acceptable for cement stabilization. 
Stabiluation of comlxed material without trash removed IS possible, but it 
would require certification, which IS not acceptable to thls project, in view 
of the time constraints. Based on our calculations of the weight of the 
various container components, approximately 4% of the final waste form 
would be trash material, if the trash material was cast into final waste form. 

ConcIusiorh 

- Tri-walls and half crates of previously processed waste can be 
successfully crushed to a satisfactory size and at  an acceptable flow 
rate. 

- Comlx with trash separation and removal meets the requirements of 
the exsting certified stabilized waste. 

- Comix without trash separation, as currently understood, does not 
meet the requirements of the existing certified stabilized waste and 
would require a great deal of time for certification. 

0 1 00 FN 

Based on the above, Coniix with trash removal process scenario was selected 
as the process to proceed with. 
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3.0 

' 3.1 
ti 

3.2 

3.2.1 

3.2.1.1 

3.2.1.2 

MATERIAL HANDLING SYSTEM DESCRIPTION 

Introduction 

The material handling system for the input of both process trains (Pond 
Sludge Processing and PondcretdSaItcrete Reprocessing) are quite different 
since the former processes a liquid slurry while the latter processes discrete 
packages (Tri-walls, half crates and metals). However, the output systems 
am identical. This section is a functional description of a material handling 
system that will satisfy the requirements for this study. Also included are 
'ball park' capital cost estimates of the material handling systems for the 
output portions of  the process. 

-_ Frictional Desc ription 

Inputs to the procesS 

Waste inputs to the Pond Sludge Process are handled as Iiquid slurries. 
These slurries are conveyed in pipes, moved by pumps and stored in tanks. 
These devices are not described in this report, but are described in the 
"Design Basis Memo - Pond Sludge Processing'. 

Waste inputs to the Pondcrete/SaItcrete Process are handled as discrete 
packages, such as: Tri-walls, half crates, and metal containers (metals). The 
Coma process provides for primary crushing of  the waste without removal 
from the storage container except that the triwalls are removed from the 
metals. Drawing No. 3.2.1-1 contained on the following page illustrates the 
scheme envlsioned for feeding input waste forms to the prrmary crusher. 

0 Tri-walls will be retrieved from storage, one at a tune, and placed on 
the tilt table of the primary crusher infeed system by fork truck, 
which will be provided and operated by EG&G. The Tri-walls will be 
in the "as IS" condition, which includes outer pallet, outer PVC bag 
taped in place, inner pallet, inner nylon straps, Tri-wall container, 
inne) PVC bag and Pondcrete or  Saltcrete. One, two, or three Tri- 
walls at a tune can be set on the tilt table and fed to the prunary 
crusher. The tilt table will automatically incline and deposit Trr-walls 
into the skip host  buckets when the primary crusher feed controls 
sense the need for additional feed and the safety restraints, such as the 
fork truck being out of  the gallery and the skip host  bucket in the 
bottom position has been satlsfied. The skip host  will r a s e  the Tri- 
walls to the top of the prlmary crusher and dump them through an air 
lock into the top iiifecd of the cruslier. 

The tilt table and skip hoist assembly will be contained inside of a 
gallery and be maintained at  a negative pressuie by an exhaust air 
system. To prevent dust leakage, the exhaust air system will pull air 
through the gallery, and discharge it to the atmosphere through a 
IIEPA filtet. 
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3.2.1.3 

The opening for the fork truck’s access to the tilt table will be covered 
by a plastic strip wind curtain. 

Half crates, due to their size, will be introduced the same way, 
but one a t  a tune. Prior to the half crates being placed on the 
tilt table external steel straps will be snipped off the half crates 
and placed III full crates, as trash. Thls IS done to rnlnlmize 
the possibility of a piece of strapping material becoming hung 
up rn the system before reaching the tramp metal removal 
magnet. 

0 Metals will be up-ended over the tilt table so that contents of 
pallets and Tri-walls can transfer to the tilt table. A special 
manipulator must be designed and fabricated to lift, turn and 
jostle the metals. The metals will not go irifo the primary 
crusher, but will be decontaminated and removed from the 904 
Pad by EG&G. 

Note: The supply to the process system of Tri-walls, half crates and metals 
wdl be via EG&G fork trucks and operators. 

Empty half crates will be delivered to the Pad on flat bed trailers by EG&G. 
An EG&G fork truck operator will transfer the empty half crates from the 
trailer to an  infeed conveyor system. The roller conveyor will have a 
sufficient number of accumulating sections to facilitate efficient trailer 
unloading. 

The conveyor infeed system will act as a half crate queuing area prior to the 
preparation area. 

Half crates will be individually advanced from the conveyor infeed system to 
a vlsual inspection station. Each crate will be inspected for any physical 
damage or defects. Any defective half crates will be conveyed out of the 
material handling system, to be reloaded by an EG&G fork truck operator 
onto an EG&C flat bed trailer for return to the manufacturer. 

Acceptable half crates are advanced to the preparation station where a PVC 
liner, cirdboard bottom arid cardboard sidewall liner will be installed by two 
IINUS laborers. Metal birider spring clips will be used to tiold tlie IVC liiier 
and cardboard sidewall liner in place In addition, pipe clamps will be 
installed across the open top of the half crates to prevent the side walls from 
bulging when stabilized Pondcrete 1s pumped in. 

These prepared half crates are then conveyed to a queuing area of 
accumulating roller conveyors where they a re  temporarily staged prior to the 
casting station. 

I 
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3.2.2 Output from the Process 

3.2.2.1 Casting Station 

Prepared half crates are rolled into the casting station, comprlsed of a roller 
conveyor on load cells. Two HNUS operators will fill the half crates to a 
gross weight lunit of 4500 pounds. This EG&G limit is the maximum 
acceptable safe llfting weight for the exsting fork trucks. The density of the 
stabilrzed concrete will fluctuate with the density of the input waste, so the 
level of stabilized waste in the half crates will vary for a fated weight. 
Consideration IS being given to providing vibrators to help eliminate air from 
the stabilized waste slurry. 

Quality control waste samples wilr be taken by '8- HNUS sample technician. 
Currently, one sample per five half crates is planned, however the final ratio 
will be compatible with the process design and quality control requirements. 
Each set of quality control samples will include a one quart paint can full of 
s t a b b e d  waste for DOT Test No. DOT 49CFX173, and four 2 mch diameter 
x 4 inch long tapered test cylinders for NVO-325-2.2.2-D test, EPA Test 9095, 
ASTM D 4359-84 and a " U S  compression test. 

From thls point forward, all personnel will be EG&G, as the exit point for 
the process is the pouring spout. 

3.2.2.2 Labelling Station 

Filled half crates will be conveyed from the Casting Station to the Labelling 
Station. At  the Labelling Station an EG&G chemical operator will attach 
five standard documents, plus a bar code label sheet, all provided by EG&G. 
The standard documents are comprlsed of (1) "Certification of LLW" (RF- 
47237, Rev. 12/88) sheet, (2) "Poiidcrete Box Log Sheet" (RF-47237, Rev. 
12/88), (3) Plutonium Contaminated Waste, Radioactive LSA Sheet (RF- 
34510, Rev. 12/89), (4) "Pondcrete Reprocessing Check Sheet", and (5) Waste 
Certification Checkllst for Poiidcrete". 

3.2.2.3 After labeling, each half crate will be conveyed to one of two inspection 
stations. Each inspection station will be iiianiied by an EG&G Waste 
Inspector who perforins a vlsual test of the half ciate coiitaiiier aiid an 
EG&G Radiological Technician who will per form a smear test. Containers 
that fail either test will be conveyed to a cleanup station at  which two EG&G 
chemical operators will clean the half crate container. Cleaned half crates 
are re-entered iiito the testirig station wlieie the tats arc repeated. 
Acceptable half crates are then trwsfei red to the automated curriig system. 
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3.2.2.4 Automated Storage and Automated Retrieval System for Curing 

t i 
W' 

The automated system is comprlsed of stationary racks with sufficient bins 
for storing the stabilized waste during 48 hours of cur~ng. The design is 
based on a production schedule of two 10 hour shifts per day (effective 
production tune of 8 hours per shift). The half crates can be inserted and 
retrieved from the storage slots by automated unmanned stacker cranes or  
automated guided vehicles. A computer based mventory control system will 
contain the location of each half crate at any given time. One roving EG&G 
chermcal operator will monitor the automated curing storage area. 

3.2.2.5 Closure Station 

Half crates of stabilized waste, both acceptable and reject, that have cured 
for 48%ours are retrieved and conveyed to one of two closure stations. Each 
closure station is manned by an EG&G chemical operator who: removes the 
pipe clamps and metal binder spring chps, places them on a pallet for 
recirculation to the half crate preparation station, then closes and tapes the 
PVC liner bag and installs the card board liner top piece. Two EG&G 
carpenters will apply a bead of adhesive on top of the vertical half crate 
walls, set the half crate lid and nail it in place. One EG&G painter will then 
paint the appropriate labels on each half crate. 

An EG&G chemical operator will clean the pipe clamps and metal binder 
spring clips for reuse. 

3.2.2.6 Closure Inspection Station 

Closed half crates will be conveyed to one of two closure inspection stations 
where an EG&G waste itispeclor will inspect the half crates for iteiis such 
as the appearance of glue joints, etc. Any deficiencies are corrected and the 
half crates are transferred to a fork truck retrieval station. 

3.2.2.7 Storage 
\ 

EG&G fork truck operators transfer the half crates to their storage positions 
on the pad. Half cretes of rejected waste will be retrieved and reprocessed 
as the schedule allows 

3.2.2.8 Trash Ilandling 

On the 750 and 904 Pads, smear test residue and clean up trash will be 
accumulated in plastic bags and stored in full  crates for disposal by EG&G. 

On the 904 Pad, trash that has been separated from the Comrx Process will 
be stored in full crates. The full crates of tiash will go tlirough the same 
labeling, inspection and closure procedures as the stabilized waste. The trash 
will not require curing EG&G fork truck operators will store the trash on 
the pad for fu ture  disposal 
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3.3 Material Handline Euukment Desipn - 

3.3.1 Conveyors 

The conveyance of half crates can be accomplrshed by fork trucks, 
conventional mechanical conveyors and automated guided vehicles. EG&G 
requested that fork truck utilization be minimized, so this study examined the 
use of conventional mechanical conveyors and automated guided vehicles. 

1 

-- 

Several types of mechanical conveyors where considered, including belts, 
chains, overhead chain carriers, and powered rolls. Belts and chain 
conveyors were eliminated because they would be difficult to decontaminate. 
Overhead c h i n  carrier style conveyois wci c elrrninatcd due to the necd for 
overhead support structures and the jerky motion that is associated with their 
start-up. Powered roIl conveyors were selected beca~se  they are suitable for 
skid mounting, Iocated directly on the pavement and the rolls should be able 
to be readily decontaminated. 

5 -0 ZONE PIP 

ROLLEfl CENTERS 
1 SCNSING ROLLER 7 

I I  I I  1 

TOTALLY ENCLOSED CHAIN GUARD 

OVERALL WIDTH 
b- A 

4 15/16 - L J - 19/16 
EFFECTIVE WIDTH 

115/16 7 36 
._. 

1 
6 1875 

Figure 3.3.1-1 Typical Powered Roll Conveyor 
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The powered roll conveyors selected will be arranged with accumulating sections to 
act as queuing areas which will provide the operators inaxhum flexibility. The 
rolls will be heavy duty and spaced on close centers to minunize waste. The roll 
conveyors will he wider than the length of the half crate so the four skids mounted 
on the bottom of each half crates will always be at  right angles to the center hne of 
the rolls. Pallet turntables will be provided as right angle transfers to maintam this 
right angle alignment. 

STANDARD DRIVE MOUNTING 
SEE PAGE PC 12 FOR DRIVE DETAILS 

I 
I 11 11 I I I 1 I1 I1 I 

1 1  I I  13'TOR 
MfNIMUM 

I 

Figure 3 3.1-2 
Typical Pallct 
Turn Table 

60 OVERALL WIDTH 

54' EFFECTIVE WIDTH 
- - 

1 9/16 
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3.3.2 Automated Storaw and Automated Retrieval Svstem for Curing 

An automated curmg storage system was ako investigated. The system was 
comprised of stationary racks with either automatic stacker cranes or 
automatic guided vehicles. There are 352 storage slots, which is sufficient for 
48 hours of curing with a production rate of 11 half crates per hour for 16 
work hours in a 24 hour day (11 x 16 x 2 days = 352). Note our normal 
production rate is 10 half crates per hour (10 x 16 x 2 = 320). 

Figure 3.3 2-1 Typical Automated Stacker/Retrieval System with 
Conventiorial Automated Stacker Crane. 

I 
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Figure 3.3.2-2 Typical Automatic Guide Vehicle €or Stacking and 
RetrievaI Systems. 

The automated curing storage system controls allow the system to operate 
unmanned and to track the specific location of  individual half crates. 

The transfer conveyors to the automated curing storage system will be 
arranged so that fork trucks can remove and reinsert half crates if the 
automated curing storage system IS not fuiictioiiiiig 

01ooFI-I 
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(-1 3.3.3 Estimated Cauital Cost of Material Handling EauiDment 

The followlng 'ball park' capital cost estimates for three material handling 
system options have been prepared from telephone proposals and vendor 
supphed umt costs. The cost listed are per Dad. 

Auuroximate 
Material Handline Svstem Ea-uipment Costs 
Descriution Millions of $ 

Powered roll conveyors and $3.150& 
conventional stacker cranes for 
automated curing 

Powered roll conveyors and 
automated guided vehicles for 
automated curing 

$1.725& 

Automated guided vehicles thru $I .875* 
automated curing and powered roll 
conveyors from closure to fork 
truck pick up. 

Note: Pad 904 will require roughly an additional $250,000 for equipment for 
trash packaging. 

Installation costs are not included in the above numbers. 
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, 4 1 3  Inventory Storage Plan 

* Refer to Exhibit "Q" of the Appenduc for 
Brown & Root Interoffice memorandum 
dated August 27, 1991, Reference. Stack 
Height Analysls for Half Crates of 
Stabilized Waste 

* Refer to Drawing No. D-39717-0283, 
Sheets 1, 2 and 3 of 3 for Pad 750/Low 
Water Ratio - Inventory Storage Plan. -_ 

* Refer to Drawing No. D-39717-0282, 
Sheets 1, 2 and 3 of 3 for Pad 750/13igh 
Water Ratio - Inventory Storage Plan 
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4 2 3 Inventory Storage Plan 

* Refer to Ekhibit "Q" of tile Appendlx for Brown 
& Root Interoffice Memorandum, dated August 
27, 1991, Reference Stack Height Analyss for 
Half Crates of Stabilixd Waste 

* Refer to Drawing No 39717-0281, Sheet 1 , 2  and 
3 of 3 for Pad 904 - Inventory Storage Plan. 

* Refer to Drawing No D39717-0285, Sheet 1 of 1 
for Pad 9W- Inventory Storage Plan for Waste 
Material Input prior to startup reprocessing. 
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5 0  COMPU rl2R SIMULATION 

ProModel Computer software was used to simulate the material handling 
system design to verify that the material handling system design w i l l  lie able 
to achieve the EG&G specified 20 tons per hour capacity 

Meetings were held with EG&G to determine the functional requirements of 
the material handling system. These functional requirements included tasks 
such as labelling, v m a l  inspection, smear test, curing, crate closure and 
closure inspection Block diagrams were prepared to illustrate the sequence 
of  ope rat ions 

ProModel uses statlstical techniques to model manufacturing functions. Each 
function IS modeled in time, as a probability distribution function. Many 
probability distribution funct ions are available In the ProModel software 

-- 

Preliminary material handling equipment arrangements drawings with 
stabilized waste inventory layouts were prepared for L o w  and High Water 
Ratio Pond Sludge Processing and Comlx with trash removal Pandcretd 
Saltcrete Processing These plais were used to determine travel distances for 
fork trucks and conveyors. Travel speeds were estimated from manufactiireiv 
data These drstariccs and speeds were used to select the appropriate 
probability density ctrrves and to estimate tinies to execute functions 

Tlic d,lta obtaiiicd wtls eritcicd iiito the 1’1 oModcl computer progi . in1 t o  
develop the model The model was tlieii i t i n  w i t h  thc simplest equipiiient 
arrangcincnt (that IS a single line ser ies of operations) to deternitlie 11 therc 
were any operational bottlenecks 1 liere WCIC bottlcnccks at the visual/siiiear 
test inspection stations and the closure stations. The material haiidlirig 
system was then rearranged to provide two inspection stations in parallcl and 
two closure stations in  pamllcl Thcse changes were sufficient to reniove the 
bottlcnccks and to vei ify that the matcrial handling system can handle the 20 
ton per hour PI oductioii I ate 

‘I’he I’roModcl pi ogi alii has the ‘ibility to  geiici ate a gt cat deal of useful data 
111 ‘1 tiiultttudc of nieiiu dt tveii icpot-ts IIo\vcvct, the data IS frcqttclttly 1 1 1  
a for-tii that IS not easily deciphered by aii iiidividual who IS not completely 
familiar with the PioModel softwate and its definition of various terns  
Brown & Root will be pleased to provide and explain ariy specific reports that 
may be of  iiitcrcst to EG&G 

01 oor-r i 

The coniputer model generates the tinie required for pi ocessing the vat ious 
waste forms which IS useful i n  sequencing the project and for schedule 
development A tabulation of the processtrig time duration based on the 
quantities listcd in Sections 4 1 and 4 2 is listed i n  Table 5-1 The durations 
are elapsed days including Sundays Additional qualifications are includcd 
111 the iiotcs ‘It the bottoill of Ihc table 
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TABLE 5-1. JIAIiU1,ATION 01; TIIFXIRICI ICAL  PKOCIISSING TIMIS 
RFBUIKEI) 1'0 S I'ARII,I%JZ TJIE VAKIOUS SOURCIS OF WASTE IN 
CA1,ENDAR DAYS (1) 
Pond Slridw Proccssinp 

SOURCE J D W  WATIZR RATIO IITGH WATER RATJQ 
750 PAD 750 PAD 

Pond 207A 2 05 
Pond 207B-N 15 10 
Pond 207B-C 15 10 
Pond 207B-S 15 10 
Pond 207C 10 58 
Clarifier Tank - _  2 84 

Total Tunc for 
,Eva norat or 484 

Pond Sludge Processing 37 37 (3) 105 99 (4) 

pon dc re t e/S a 1 I cre t c Re n rocas I rlg 904 PAD 
COMX wI"l TRASR RFMOVAL 

Exist irig Pondcr ctc 
Tri-walls 
IIalf Crates 
Metals 

30 72 
2 36 
u 

I'otal Time for I'oiidcrctc 45 59 

Existirig Saltcrctc 
1.r I- w a I Is 
IIalf CI'ItCs 

Metal5 

12 65 
8 36 
- 3 14 

Total I'inic for Saltcrctc 24 15 

Ncw waste 
New Saltcrclc 7 90 
Reproccsscd I~cjccls (fi 0111 both h d s )  13 91 
Rcnroccsscd L i b  Saniplcs (Ti  om bot Ii I'ndsl 2.08 
Total Tiriic for Ncw Wastc 2222 

Total Tinic for I'oridcrcte/Saftcrcte 
Re process i 11 g 



Note 
(1) These times are theoretical minunurns and do & allow for equipment 

availability, security delays, wind delays, and weather delays. To adjust the 
above to incIude these items, the above numbers should be divided by 78 

L percent 

(2) The above times do not include holidays. 

(3) Includes processing time and storage on 750 Pad 

(4) Includes processing time only. Volumes generated are such that they cannot 
all be stored on 750 Pad 
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7.0 MANNING REOUIREMENTS 

The Manning Requirements Spread Sheets on the following two pages 
represent the current estimate of personnel required for the Lab, 207 Pad, 
788 Pad, 750 Pad and 904 Pad. The estimates do not include off pad support 
personnel for functions such as dekvery of empty haif crates, smear test 
supplies, etc. or personnel to transport stabilized waste to new pads that are 
not physically connected to the exsting pads. These numbers are estimated 
or1 the current proccss eyuipriiciil rcyuircriicnls. Aiiy cquipriicrit cliaiigcs 
could impact these manning levels significantly, as well as any change to the 
level of controls and automation. 

7-1 
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8 0  

Ths study a s u r n s  that EG&G will continue to use their exsting fork trucks, 
which are described in Exhibits L and M o f  the Appendrx. 

- T h e  number o f  fork trucks required IS based on the following mode of 
opcrat1ons: 

1. The fork trucks will be used to  perform the functions as 
described in t h s  study and will not be used for  other tasks 

2 The fork trucks used for stabilized waste storage will be operated, I 

recharged, and idled in accordance with the folIowing schedule 

Operation 6 Hours 

Idle time battery coo 1 down) 
Total Fork Truck Operational Cycle 

Battery recharging 8 m u r s  
&H!2&2 
22 Hours 
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The number of fork trucks tcquircd arc as follows 

750 Pad - ]Low & High Water Ratio 

Number of Fork 
Work Station Trucks Per Day 

207 Pad Trash Box Removal 1 
Casting Fork Truck 1 
Storage Fork Trucks G 

are Fork Tnicks ~n-Rcscrve 1 -_ Eta1 Number of Fork Trucks (1) 

904 Pad Pondcrete Reprocessing - Comlx with Trash Separation 

Number of Fork 
Work Station Trucks Per Dav 

Wastc Input G 
Cast ~ng/Trasli 2 
Sf orage 6 

1 Snare Rcwi vcd - 
'I otal N U I I ~ ~ C I  of Fot k 'I I IICI\S 15 - 

Note 

(I) Volunics of waste generated for high water ratlo can not all be stored 
on 750 Pad Tlicrcfore i t  is not possible to assess the true iiu~nbcr of 
storage fork lifts at  this tinic 
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9.0 MATERIAL UANDI,ING S I UDY DFSIGN BASIS 

I Ths section contains design bass that were not neccssarily used on the study, 
but will apply to the detailed design effort 
requested from EG&G 

Comments on thcse L>,?ss are  

9 1  DeScriDt ion of Proiect 

Refer to the "Project Plan", Rocky Flats Solar Pond/ Pondcrcte StabrlizatIon 
I Project, Rev 8 for a complete description of t h s  project 

9 2  Inventory of Waste -- 

9 2 1  Pond Sludge 

E Q d ! h  

207A 

207B-N 

207 I t  C 

207I)-S 

207C 

Reference 

Volume 
Waste /Cubic Yardd  

Sludge 4 
Liquid 598 

Sludge 660 
Liquid 4848 

Slridge 766 
I,l<~UId 3637 

s I I t  (I#! 786 
Liquid 3589 

Sludge &: Liquid 1873 

1 Westoii Solar Pond Sampling Report, July 1991 
2 Exhibit "0" of the Appendix, Table 2 Estimated 

Quantities fi 0111 Wcston R C ~ O I ~  Data, dated 23-Aiig-91 

I 
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9 2 2  hlisccllaricous Sources 

Source Waste 
volunlc 
jCiibic Yards1 

Clarifier WastelSIudgelSediment 124 
(Located at 

- Bldg 788) 

Evaporators Sedunent/Sludge/Chemical 743 
(Located at Salts 
Bldg 910) (Via 55 gallon drunls 

or tank truck) 
-- _ _  

9.2 3 Existing Pondcrete/Saltcrete 
Pad 750 Pad 904 

Pondcret e 
Tri- Walls 3,052 2 , 754 
Ha If C ra tcs 0 39 
Metal Waste 657(1) 118(1) 

Saltcrct e 
Triwalls 782 1,593 
IIalf Crates 56 1 0 
Metal Waste Container 49(2) 96 

Totnl 

5,806( I) 
39 

775 

2 , 375 (2) 
561 
141 

Not cs 

(1) I'ondci ctc 

I'lie 657 inetal waste containers on Pad 750 contain 1934 Tri-Walls 
and the 118 metal waste containcrs on Pad 904 contain 359 I'ri-walls 
The total nunibcr of Tri-walls 111 metal waste containers, which 
contain Pondcrcte 1s 2,293 'I I I-walls 1 lie total number of Tri-walls 
containing Pondcrete is equal to 8,099 'I'lie quantity of TI i-walk on 
the project 1s fixed Iiowcver, tlic nunibcr o f  nictal waste containers 
increases as the existing ri-\valls dctertoi ate and ai c placed i n  metals 

(2) Sdtcrete 

The 49 nictal waste containers on Pad 750 contain 110 Tri-walls and 
the 96 nietal waste containers on Pad 904 contain 182 Tri-walls. The 
total number of Tri-walls containing Saltcrcte equal to 2,667 

Reference PondcrctclSaltcrcte Inventory Weekly Report, dated 
Week Ending 04/28/91 (Note Cleanup drums not 
included) 
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9 2 4  New Wastes 

9 2 4 1  New Saltcrete - The Rocky Flats Plant will continue to manufacture 
approxmately 30 half crates of  new saltcrete per month that will require 
reprocessing a t  the 904 Pad 

- 

9.2.4.2 Reprocessed Rejects - For  the purpose of the Material Handling Study the 
assumption was made to allow for 3% reject o f  all Pondcrete/Saltcrete and 
Pond Sludge processed 

9.2.4 3 Reprocessed Lab Samples - F o r  the purpose of the Material Handling Study 
the assumption was made that a complete set of  Quality Control samples wil l  
be collected from each fifth half crate processed. Thls number may be 
changed when the process design IS completed and the quality control system 
fOr~'naIizCd. Each complete set of Q.C. samples include a one (1) quart can 
o f  stabilized waste and four (4) tapered test cylinder containers (2 inches in 
diameter x 4 inches long). 

9.2.4.4 IINUS Cleanup Fluids - The quantity and type of  fluids have not been 
identified Currently the use of rccyclcd process watci is under 
cons id e rat i o n 
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9 3  InDut Design 

9.3 1 Pond Sludge 

- Pond Sludge IS comprlsed of the contents of  Ponds 207-A, 207-B North, 207-B 
Center, 207-B South and 207-C, plus evaporator bottoms generated during 
the pond evaporation project, and the water and sludge contents of  the 
clarifier tank located on the 788 Pad 

These sources of pond sludge are currently being sampled for 
charactermtion Until such tune that theseresults are available, data from 
the recent Weston Solar Pond Sampling Report will be used 

9.4 lnDut Desien Basis Information for Pad 90 4 

9.4 1 Pondcrete and Saltcrete 

Pondcrete and Saltcrete will each be delivered to the process in wrapped Tri- 
walls, half crates and corrugated metal waste containers The quantity of 
each type of  container to be processed IS llsted in Section 4 2.1 of thls report. 

Corrugated metal waste containers may contain a few inches of free water in 

the bottom, however some contain dusty materials Emh container will hold 
one of three leaking or dusty Tn-walls with their wooden pallets 

9 4 2  Tri-walIS 

Tri-walls will be delivered complete with outer wooden pallet, outer PVC 
bag, pressure-sensitive adhesive vinyl plastic tape, inner wooden pallet, Tri- 
wall container, banding, and inner P V C  bag 

1) Outer and Inner Wooden Pallet 

The outer and inner wooden pallets are made of a soft wood, such as 
pine, and are noniinally 42 inches x 42 inches square They look 
similar to standard ASME MI3 1 2 2M-1989 pallets 

The same size wooden pallet was used for both outside and inside 
wooden pallets The outside and inside pallets are arranged 90 
degrees out of phase 
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9 4 3  

4) 

s) 

Outer and Inner PVC Bag 

Refer to Exhibit 1% of  the Appenduc for Rocky Flats Plant Standard 
No SX-220, "Standard for P V C  Liner for Triple Wall Box 

The sanic size liner was used for both outer and inner PVC liners 

Pressure-Sensitive Adhesive Vinyl Plastic Tape 

Refer to Exhibit F of the Appenduc for Rocky Flats Plant Standard 
SX-122, "Standard for Pressure-Sensitive Adhesive Vinyl Plastic 
Tape 

The tape used was SIX inches wide 

Tri-wall Container 

Refer to Exhibit I of the Appenduc for Rocky Fiats Plant Standard 
SX-222, "Standard for Triple Wall Body, Outer Cap, and Insert 
Cap." 

Note Tri-walls on t h s  project are actually half box size according to 
ths  standard 

PlaStlC narldlrlg and Clips 

Jlalf' inch wide black nylon straps with steel clips were used 

Half Crates will be delivered coniplete with outside metal straps (Not 
required on all boxes), prcssuie-sensitive adliesive vinyl plastic tap (to seal 
inner PVC bag), inner PVC liner, and cardboard liner 

1) Outside Metal Straps 

1-1/4 inch wide x 0 031 inch thick x heat treated straps w i t h  

galvanired steel clips ~ V C I  c used 

2) Half Ciate 
(Nominal Size 2'x4'x7') 

I 0 1 OOFI f 

Refer to Exhibit C of the Appendix for Rocky Flats Plant Std SX-211, 
"Standard for Flush Panel Plywood Box Assembly and Exhibit C of  
the Appendix for Rocky Flats Drawing Nuniber D-25883-001, Issue 11, 
Sheet 1 of  2 and Dra\f ing Number D-25883-002, Issue J, Shcct 2 of 2 
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9 4 4  

3) Pressure-Sensitive Adfiesive Vinyl Plastic Tape 

Refer to Exhibit F of the Appendrx for Rocky Flats Plant Standard 
SX-122, "Standard for Pressure-sensitive adhesive Vinyl Plastic Tape." 

4) Inner PVC Bag 

Refer to Exhibit D of the Appendlx for Rocky Flats Plant Std No 
SX-208, "Standard for PVC Liner for Flush Panel Box 

5) Cardboard Liner 

Refer to Exhibit E of the AppcndG for Rocky Flats Plant Std. No SX- 
208, "Standard for Fiberboard Liner for Metal and Flush Panel Box." 

Metal Waste Containers 

Corrugated Metal Waste Containers will be delivered complete with 1 ,  2 or 
3 Tri-wall assemblies (each In poor conditron) generally wet, however, some 
are dry and dusty) 

Refer to Exhibit J of the Appendlx for Rocky Flats Plant Standard No SX- 
231, "Standard for Cormgated Metal Waste Container (Steel Box)", and 
Exhibit K of  the Appendix for Rocky Flats Plant Drawing No D-26383-2, 
Issue N, Sheet 2 of 4 ,  "Cori ligated Metal Waste Container, Assembly No 2 I' 

9.5 Common Process M a t c h 1  Design Bas's Infomalion 

I 9 5 1  Certicnt 

Portland Cement, Type to be dcteriiiiiied by Treatability Study 

9 5.2 Additives 

The use of additives w i l l  be dctcrriiiried during the treatability study 

9 5 3  Full  Crates arid IIalf Crates 

(Nominal Size 4'x4'x7' = Full Crates) 
(Noniinal Size 2'x4'~7'  = IIalf Gates)  

Refer to Exhibit B o f  the Appendrx for Rocky Flats Plant Std No SX-311, 
"Standard for Flush Panel Plywood Box Assembly and Exhibit C of the 
Appcndrx for Rocky Flats Drawing Number D-25883-001, Issue 13, Sheet 1 
of 2 and Drawing Number D-25883-002,Issue J, Sheet 2 of 2 
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I 9 5 4  I'VC I3ag for Full Crates and I Ia l f  Crates 

Refer to Exhibit D of the Appendlx for Rocky Flats Plant Std 
"Standard for PVC Liner for  mush Panel Box 

No SX-209, 
I 

9 5 5  Cardboard Liner for FuII Crates and Half Crates 

Refer  to Exhibit E of the Appendu: for Rocky Flats Plant Std SX-208, 
"Standard for Fiberboard Liner or Metal and Flush Panel Box I' 

I 9.5 6 Pressure-Sensitive Adhesive Vinyl Plastic Tape (6" Width) 

Refer  to Exhibit I: of the Appcndlx for Rocky Flats Plant Std No SX-122, 
"Standard for  Pressure-Sensitive Adhesive Vinyl Plastic Tape I) 

9.5 7 Adhesive for  Installing Full and Ilalf Crates 

Polyurethane Vulken Sealant, 1/12 gallon tubes, 1 tubdlid Refer to Exhibit 
B o f  the Appendlx for Rocky Flats Std No SX-211, "Standard for Flush 
Panel Plywood Box Assembly" and exhibit C of tlie Appendix for Rocky Flats 
Drawing Number D-25883-001, Issue 11, Sheet 1 o f  2, and Drawing Number 
D-25883-002, ISS~IC J, Sheet 2 of 2 

9 5 8  Nails for Installing Lids on I W  and llalf CIatcs 

Refer to Euliibit 11 of  tl ie Appendix foi Rocky I:lals Std No SX-211, 
"Staiidrird for 1;lusli Panel Plywood Isox Asscnibly" arid Eihibit C of tlie 
Appendix for Rocky Flats Drawing Nunibcr D-25883-001, Issric 11, Slicct 1 
of 2 

9 5 9  Container Docuiiientation Paper Woi k (Pi ovided by EC&C) 

, Refer to  Exhibit G of the Appendix for Rocky Flats "Certification of LLW" 
(RF-47237, Rev 12/88), "Pondcrcte Box Log Slicct" (RF-47237, Rev 12/88), 

Pondcrefe R C ~ I  occssitig Check Sheet, atid Waste Cci-tific.ition Ctiecklist for 
Po ti d c re t e 

P ~ ~ J ~ O I l l ~ J l l l  C o i i t a i ~ ~ i r i ~ t ~ d  WXS~C, I ~ I ~ I O ~ C ~ I V C  I S A  (RF-34510, Rev 12/89), 

9 5  I O  Dcpartiiieiif o f  I ranspor-tation (DO 1') S'iiiiple Containers 

Standard one quart paint cans including lids in accordance wif l i  DOT 
49C F I X  173 
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9 5  1 1  Hallibu rt on NUS Eriv i ronnient a 1 Corpora t ion (IINUS) Coni pressi 011 Test 
Containers 

Plastic compression cylinders nominally 2 inches in diameter x 4 irlchcs long 
Cylinders will be tapered so the sample specimen can be easily removed The 
sample that remains following the compression test will be used for the NVO- 
325-2 2 2-D test, EPA Test 9095, and ASTM D 4359-84 

* 

9.5 12 Materials for Cleaning Boxes that Fail Smear Test 

Information to be provided by EG&G 
- - _  
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, Description 
of Obrect 

Full Crate w i t h  lid (empty) 

. Half Crate with lid (empty) 

Corrugated Metal Container (empty) 

Tri-wall with insert and plastic bands 
(empty) 

- _  
PVC Bag for Full Crate 

PVC Bag for Ha l f  Crate 

PVC Bag for Tri-wall 

Cardboard Liner for Full Crate 

Cardboard Liner for Iialf Crate 

DOT Sample Container 

IINUS Cornprcssion Test Corit airier 

Tri-wall Wooden Pallet 

Corrugated Metal Container 
Wooden I’allct 

Tri-walls Filled w i t l i  Poridct ctc 

Tri-walls Filled  villi Saltcrctc 

Half Crates Filled w i t 1 1  Porircd 
I’ondc ret e 

IIalf Crates Filled with Poured 

Ful l  Cratcs Filled i r i t l i  Trash 

Fork Truck - 4 wlicclcd - ECS 
25 (wilhout load) 

Fork Tnich - 3 whccled - T h l  
15s (M i(liout load) 

Dcsign Weight 
/Poi1 n ds) 

469 

362 

437 

16 

13 

8 

8 

26 

I8 

To be deter iiiincd 

To be detenriincd 

35 

75 

900 to 1,300 

1,400 to 1,500 

4,000 to 4,500 

4,000 to 4,500 

4,000 to 4,500 

9,244 

7,158 
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9 7  Fork Tnicks 

9 7 1  Four Wheeled Style 

EG&G currently has 15 Clarke Series ECS 25, battery powered, 4 wheel, 
cushion tired, lift trucks Refer to Exhibit L of the Appendlx for data sheets 

9 7 2  Three Wheeled Stylc 

9 8  

9 9  

EG&G currently has  3 Clarke Series TM 15S, battery powered, 3 wheel, 
multi-tire, lift trucks, Refer Exhibit M of  the Appendlx for data sheets . 
Operatinp Schedule 

-- 

The Operating Schedule IS two shifts per day, 10 manhours per shift, with 
one hour lost at the beginning and end of each shift resulting in 8 processing 
hours per shift 

Note: EG&G must provide process support 24 hours per day 

The process will operate 6 days per week w i t h  7 days per week support from 
E G & G  =IS requrrcd 

Wind Velocity OD erat irig Rest nct toris (For inforniatiori I’urposes only) 

Work outside of the tents niust stop when tlie wind velocity reaches 35 niiles 
per hour The tents must be evacuated when the wind velocity reaches 55 
niiles per hour 

9 10 Clearance Reauirenienls for safe ly  1,iriiilal ions 

9 10 1 Maintain a niinimum of 30 inches away from t h e  lcrit internal wall 
tents, coni plct e ci rcii ni fc rciicc) 

(All 

9 102 Maintain a niinimurn aisle of 12 fcct widc for fork trucks when picking up 
a Tri-wall from a stack and tiaiisporling lo a recciving area. 

9 103 Maintain a niinirnurn clearance of  36 inches in front of circuit breakers, 
control panels, and fire extiiiguisher 

9 104 Maintain a minirnuni of 36 iriclies foi aisle of egtess in front of  exils 

9.10 5 Step off pad at I’erniacon 1s designated by Rad Engineering as a 4’x4’ area 
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9 11 

9.12 

L o w  level waste (full crates) - 3 high 

L o w  level mwed waste (half crates) - 6 high 

Tri-walls - 3 high 

Corrugated metal containers - 2 high 

RCRA criteria prefers stacks to be back to  back with 18-24” alsle space for 
inspection 

Silos for cement and additives stored outside are unlimited in size; however, 
if located on the pads, must meet pad space and foundation limitations. 

Silos for cement and additives stored inside tent must not be within 30 inches 
of the tent wall 

Pad 750 - L o w  level, mixed waste - Maximum permitted volume allowed on 
pad a t  one time IS 14,000 cubic yards 

Pad 904 - L o w  Ievel, mixed waste - Maxiiiiuiii perriiittcd volume aIlowed on 
P‘id at one time IS 9,950 cubic y,iids 

1,imitat ions Associatcd with I I ,iiisfcr of I I I-walls froiri Pad 750 to  Pad 904 

The truck (I’ondcrctc Express) c.111 ti,iiisf~i clcvcii (1 1) I‘r I-walls at dl time 

1 iiiic considerations trnie required for loading half crates, paperwork, 
backing-up truck, chocking wticck, and tinic for RPT to smear tires It 
takes 15 minutes to  half an hour to unload t i  lick, including chocking wheels 
arid rciiioving Tri-walls 

One hour to  transpod to  Pad 904 wlicii cxitirig tlirough tlic Protected Area 
(PA) 

A fork truck wil l  unload the coiitaiiicis off tlic tiiick arid set them adjacent 
to tlic Pad A second fork truck foc,ilcd on {lie Pad picks up the conhitier 
and takes it to a staging area or1 the Pad 
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9 13 

9.14 

Table of  Desren Time Allowances for Various Functions 

Smear Test - 5 to 20 minutes 

Final Inspection - 3 to 5 minutes 

It will take 5-15 minutes to wash a corrugated metal container 

Mlscellaneons DesiPn Information 

Pondcrete and Saltcrete curing rates are assumed to be 48 hours at a 
temperature of 56 to 60 degrees F. -_ 
An area must be reserved for the rain water p u m p h n k  truck and man lift 
outside of the curb at  each Pad 

T h e  casting operation must take place inside of a secondary containment 
area. The half crate must be located under a n  exhaust hood during casting 
Casting can occur outside of a Permacon Refer to Exhibit N of the 
Appendix for further details. 
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MATERIAL HANDLING STUDY 
APPROVAL 

DATE 

IDENTIFICATION NO 

412-050-0001-001 

PAGE 1 OF 1 

EXHIBIT A 

GLOSSARY OF PROJECT TERMINOLLXY 

Tr i -Wa 11s - Nickname for triple-wall body corrugated fiber 
board package. Refer to Exhibit I of the 
Appendix for Rocky Flats Plant Std. SX-222 for 
complete details. Tri-walls is the name of 
the container's manufacturer. 

pote: Tri-walls on this project are actually 
half box size (22" tall) according to the 
Standard. 

Full Crates - Nickname for 4' tall x 4 '  wide x 7' long flush 
panel plywood box. Refer to Exhibit B of the 
Appendix for Rocky Flats Plant Std. SX-211, 
"Standard for Flush Panel Plywood Box Assembly 
(for Hazardous Materials)" and Exhibit C of 
the Appendix for Rocky Flats Drawing No. D- 
25883-001, Issue H, Sheet 1 of  2 and Rocky 
Flats Drawing No. D-25883-002, Issue J, Sheet 
2 of 2. 

Ha 1 f Crates - Nickname for 2 '  tall x 4 '  wide x 7 '  long flush 
panel plywood box. Refer to Exhibit B of the 
Appendix for Rocky Flats Plant Std. SX-211, 
"Standard for Flush Panel Plywood Box Assembly 
(for Hazardous Materials)" and Exhibit C of 
the Appendix for Rocky Flats Drawing No. D- 
25883-001, Issue H, Sheet 1 of 2 and Rocky 
Flats Drawing No. D-25883-002, Issue J, Sheet 
2 of 2. 

PVC Bags - Nickname for PVC liners used in various types 
of containers. 

Cardboard Liner - Nickname for fiberboard liners used in various 
types of containers. 

412-050-G-001-001 

FORM NO EF-50 1 1 4 4 s  
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STANDARD FOR 
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STANDARD 
FOR 

FLUSH PANEL PLYWOOD 
BOX ASSEMBLY 

This Standard defines the requirements for the construction, identifica- 
tion, shipping, workmanship, and quality of Flush Panel Plywood Boxes 

2 FENFRAL 

The provisions of this Standard are not intended to prevent the use of 
alternates or modifications to the standard in individual cases where such 
alternates or modifications are obviously required to obtain the results 
desired Such alternates or modifications must be approved, in writing, by 
the Buyer 

3 QUAI I T Y  ASSURANCE 

3 1 The Buyer will prequalify and select qualified Sellers based on 
evaluation of capability to perform in accordance with the requirements of 
this Standard 
disqualification 

3 2 The Seller shall prepare a documented quality assurance program, based on 
the requirements of this Standard, which shall be planned, implemented and 
maintained by the Seller 

Failure to meet the requirements shall be cause for 

4 JNSPECTION AND TES TING 

Seller shall be responsible for all tests necessary to ensure that the 
finished products meet all requirements of this Standard 

5- 

5 1 Rocky Flats Plant Drawings 0-25883-1 
0-25883-2 

5 2 US Products Standard For Construction PS 1-83 
b Industrial Plywood 

5 3 WWP Lumber Gradlng Rules 

5 4 APA Semi Structural Adhesive 

5 5 ASTM 03359 Standard Test Method for 
Measuring Adhesion by the Tape Test 

STD(9 14)jy 
Revised 2/14/90 

1 of 4 
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8 N A I L I N G  AND/OR STAPLING 

8 1 Additional nails, not to exceed IOd in size, may be used to reduce gaps 
Nails or staples which protrude through the material shall be clinched flush 
or below the surface Nailing or stapling shall be staggered a minimum of 
I/Z-inch each side of framing member center line Nail heads shall be set 
flush to 1/8-inch maximum below the surface 

- 

8 2 Staples shall be set across the grain of the first ply at not less than a 
40 degree angle A minimum of 25% more staples than nails shall be required 
if staples are used 

9 bDHESIVE/GLUE 

9 1 Semi Structural Adhesive shall be applied in a continuous bead o f  
1/4-inch minimum diameter to all plywood joining edges 

9 2 Glue shall cover at least 80% of interfacing surfaces between framing 
members and plywood 

10 PAINTING 

10 1 
filled with caulk as required by the Buyer 

Gaps between 2" x 12" stringers on the bottom o f  the boxes shall be 

10 2 A l l  exterior surfaces shall be painted, as required by the Buyer, in 
accordance with the paint manufacturer's application instructions to obtain 
the required thickness and adhesion SO as to achieve an Underwriter's 
Labaratofles, Inc Class A flre rating 

1 1  

1 1  1 The top left corners of both ends of the box shall be legibly stenciled 
with the following information in a minimum of 3/4-inch characters, using a 
weatherproof ink or black spray paint 

JDENT I F ICAT 10H 

Mfg Name and/or Symbol 
Serial No 
Date of Manufacture 

The serial number for the 2' x 4' x 7' box shall be preceded by the 
letter "H", and the serial number for the 4' x 4' x 7' box shall be preceded 
by the letter "S" 

12 SHIPPING AND INSPECT104 

12 1 Boxes shall be handled and shipped using good conerclal methods to 
ensure damage-free del ivery 
double-headed nails to resist blowing off In high winds during storage or 
transportation 

Temporarily secure 1 ids with 6-penny 

STD(9 I4)jy 3 of 4 sx-211 
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EXHIBIT "A"  
sx-211 

INSPECTION FORH 

i a 
1 Quantity in lot 

2 Identification Markings 
I Legibly Stenciled In Black 0INE'IS;OH;tL I W E X i O N  

i I 
I I OAiE 

I CATE !;iS?E,Tt3 SA i FT I W E C T E 9  BY 

XCCET I R E j i i T  

Mfg/Name or Symbol 
Serial No w/Prefix 

Date o f  Mf 
I 

(H-2X4X7) or 

I a'( 
(S-4X4X7) 

IT---. Bottom 46-1/2" X 82-1/2" 
Top 48" X 84" 

Ends 46-1/2" X 48" (24)* 
Sides 84" X 48" (24) 

4 Framlng member location on 
side panel Tolerance 2 1/6" 

Plywood edge, Struts 
Each End. 

Plywood edge 

Outside: 3/4" From 

Inside 27" From 

strut to edge Of-  I 

I RADI0CWH:C  I X ? E S i i r J H  

IDATE I X C E V  [REJECT 151 

ACCEPT REJECT 
MASER IAL CE?TIFiCAS!CH 

I IDATE I 
I I By I DATE 

OVEUL  L ACC E'TANCE 
ACCEPT REJECT 

I LLVSTRATIOfl 
(*Applicable Size) 

Horizontal---F1ush Strut with edge 

5 

6 

7 

8 

Fastener Pattern 
Maximum of 20 fasteners may 
deviate from 1/2" off-set of 
center line o f  struts each 
box 

Maximum 2 missing each strut. 
Total of 10 per box 

Interior Framlng member gaps 
Maximum 1/16" extending more 

REI I DE3C2IPTICtl I OATE than 1" in depth. ' 

APPROVALS TITLE 
extending to box interior 
acceptable if f i l l e d  with OATE 
adhesive 

Fasteners 

I Seam & laminate gaps 

NUHSEa )SiiJEZ" I ISSJE 

I I I I I 



EXHIBIT " A "  
sx-211 

INSPECTION FORM 

, 
I 

I w,j~y~@&~jy l o ! P t d S i  O R ! W  ;IC , I y#$;'"O/l $6" 1 S ?EC ! F !CAT IOEJ 1 
I 

J xr's HO 
in% (when required) shall be 1 

-- DI:lE'tS IOHAL I;tS?ECTiON I 
i 

I 
I 

pplied to prevent visual 
detection of substrate on all 
exterior surfaces 

applied as per paint 
nanufacturer's appl ication 
instruction to meet the 
minimum mil thickness 

OAT: I;iS?EtTE3 SrliFT I I 17 Paint (when required) shall be iNS?Efi'i3 3 I 

i 
I ACCE'T R E X T  

UGIOG?AP!! IC IiIZ?C,I:'iON 
I 

STD(9 l7)pae 
Revised. 2/13/09 

REV I DESCAI PTICtl I DATE 
APPROVALS TITLE I 

I I I 

I)) MTER ! A L  C E Q T I  i i CAT I Cll 

I OATE 
ACCiPT REJECT BY I 

OVE U L  L ACC E3TACIC f 
I 

I I DATE 
* ACCEPT REJECT 

ILLUSTRATION 
I 

I I I I I I I 

3 o f  3 sx-211 
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STANDARD 
FOR 

PVC LINER FOR 
FLUSH PANEL BOX 

1 SCOPE 

This Standard defines the minimum requirements f o r  a PVC l i n e r  for either 
metal or plywood waste boxes 

2 GENERAL 

The provisions o f  this  Standard are not intended t o  prevent the use o f  
alternates or modifications t o  the standard in individual cases where such 
a1 ternates o r  modifications are obviously required to  obtain the results 
desired Such alternates or modifications shall be approved, in w r i t i n g ,  by 
the Buyer 

3 OUALI'TY ASSURANCE 

3 1 The Buyer will  prequalify and select  qualified Se 
eval uat i on o f  capabi 1 i t y  to  perform in accordance wi t h  
t h i s  Standard. Failure t o  meet the requirements shall  
d i  squal i f i  cat ion.  

l e r s  based on 
the requirements o f  
be cause f o r  

3.2 The S e l l e r  shall  prepara a documented quality assurance program, based on 
the requirements o f  t h i s  Standard, which shall  be planned, implemented and 
maintained by the Sell  e r  

4. INSPECTION AN0 TEnING 

S e l l e r  shall  be responsible for a11 t e s t s  necessary t o  ensure the 
finished products meet a11 requirements o f  this  Standard. 

5. APPLICABLE  DOCUMEHTS 

5 1 The following Codes, Standards, and Specifications apply to  this Standard 
t o  the extent indicated by the Purchase Order, Drawings or related documents. 
The l a t e s t  edi t lon,  addenda o r  revislon shall  apply. 

5 1 1 Mil l tary  Standards - Hi1 Spec. HIL-L-10547 

5.1 2 Rocky Flats  Drawing - Dwg No. 38819-001 

6. M T E q I A L  

6.1 Material shall  be plasticized polyvinyl chlonde (PVC)  sheet, 
translucent,  matte f inish,  2,200 psi miniraw t e n s i l e  strength,  0 011-inch 
m i n i m u m  thickness 
4.4 3 o f  H i 1  i t a r y  Specification HIL-L-10547 shall be required. 

Cold f l e x i b i l i t y  I n  accordance w i t h  Paragraph 3.6.3 and 

STD(6 I'ijpae 
Reviszd 11 12/99 1 of  3 SX - 209 



6 2 The liner's inside dimensions shall comply with the requirements o f  Table 
I and Drawing Number 38819-001 
perpendicularity and radius shall fall within the specified limits 

6 3 
flaps_ as shown in Figure 1, o r  a square rectangular bottom and 34-inch end 
radius with top flaps as shown in Figure 2 of Drawing 38819-001 
seams shall be optional 
minimum with a tensile strength of 1,000 psi sinimw 
be interrupted with gaps 

6 4 Each finished liner assembly shall be free o f  visible air leaks, as 
determined by submerging the inflated liner in water, or by a visual 
inspection of the material and seams 
approval from the Buyer other means of leak testing may be used; such as 
placing a medium colored cloth under a single layet of PVC material then 
applying alcohol to the surface of questionable areas and observing the cloth 
for any migration of the alcohol 

Variation in form such as squareness, 

Each 1 iner when set up shall have a square rectangular bottom with top 

Location of 
Heat-sealed seams shall be 3/8-inch + 1/8-inch 

Heat-sei1 seams may not 

If the supplier has obtained written 

6.5 Each liner shall be uniformly constructed and free from foreign material, 
imbedded particles, pin holes, tears, blisters, sharp creases, or other 
imperfections which might impair its function. 

7. I DENT I F I CATION 

Each liner shall be durably and legibly ink-stamped with the standard 
number, assembly number, date o f  annufacture, and manufacturer's 
identification on one of the side flaps. The aanufiicturer has the option o f  
embossing the same information in one o f  the side seams w i t h i n  6-inches o f  the 
top o f  the 1 iner 

Example SX-209 
Assembly Number 
Date 
Hanufacturer' s Name 

a- INSPECTION 

Refer to Exhibits 'A' through 'F' for the proper inspection f o m  for each 
o f  the various liners (sizes one through five) plus the Trupact I1 liner. 

9 ACCEPTANCE 

9 1 The Buyer's acceptance will be based on visual, dimensional, and 
functional inspection and laboratory tests on a representative sample from 
each lot of liners supplied. 

9.2 Acceptance will be based on compliance with Buyers sampling plan. 
failure to comply on any single characteristic may result in the reJection o f  
the entire shipment. . 

STD(6 17)pae 
Rev1 sed 4/12/89 2 of 3 SX - 209 



10 PACKAGING AND SHIPPING 

Good comercial packaging methods shall be used to ensure damage free 
delivery of liners. 
purchase order number, and number o f  liners per box shall be marked on the 
outside of each box of liners 

The identificatlon requtred in Section 7, current 

END OF STMOARD TEXT 

SO(6 17)pae 
aevi sed. 4/12/89 3 o f  3 sx - 209 



EXHIBIT "A"  
P'K BOX LINER SIZE ONE 

INSPECTION FORM 

4 
Rf?s NO 

I I 
1 QUANiITY I N  LOT 

I 

I I (2200 p s i  Min ) I I OVLGL!, Act LJTMCE 

6 I OATE 
LENGTH OF LINER ACCLiT IWEG 18' 

(87-inch + or - 1/2-inch) 

7 IWIDTH OF LINER I I 
I 

I (52-inch + or - 1/2-inch) I I I I I 

ILusTilATICN 

8 I HEIGHT OF LINER 
(53-inch + or - M - i n c h )  

9 

I 11 lSW STRENGTH 

WIDTH OF SIDE FLAP 
(30-inch Min ) 

I (20-inch Min ) 

.. 12 

I (Satisfactory) I I 
I I  I 1 O A l t  

COLD FLEXIBILITY TEST 

I APOQOVALS 

I 1  i 1 ! I I I I I 

STD(6 28)pae SX- 209 



EXH I B IT .El‘ 
PVC BOX LINER SIZE TWO 

INSPECTION FOW 

5 

I 

U A N T I N  IN  LOT  

TENSILE STRENGTH 

2 

7 

DENT I F I CAT I ON INFORMATION 
Record Ident i f icati on: 

SX - 209 
Size Two 
Date o f  Manufacture 
Manufacturer‘s Identi ficatic 

WIDTH OF LINER 
(46-inch + or - l/Z-inch) 

8 

I 
1LOJGTH OF LINER 

(83 5-inch + or - l/t-lnch) 

HEIGHT OF LINER 
(47-inch + or - 1/2-inch) 

11 

12 

SEAN STRENGTH 
(1000 osi Hin ) 

COLD FLMIBILIM TEST 

OF SIDE FLAP 
30-inch Min ) 

I I I I 

t I I I 1 

R A O I O G Z T U i C  I X X T I G N  I 

c 

I 



. 

Date of Manufacture 

EXHIBIT 'C' 

INSPECTION FORJl 
PVC BOX LINER SIZE THREE 

I I 

I 

VC MATERIAL 
See Certification) 

I Jp( I 

1 QUANTITY IN LOT I 

I I I 

RAO I O G W L i C  I;;SiE:TrGIY 
A C C X  REX5 19': 1 OATE I 

DEKTIFICATION INFORHATION 
Record Identification - 

TERIAL THICKNESS 
0 011-inch M i n  ) 

STRENGTH 
2200 psi Min ) 

I I I 

MATEqIAL CEUIFIGTION I I By I OAiE k C E P T  REJECT 

OVLULL ACC E ? T X E  

6 

7 

8 

9 

10 

I I OAiL 
LENGTH OF LINER 
(73 5-fnch + or - l/t-inch) 
(48-inch + or - 1/2-lnch) 
(37 5-Inch + or - l/t-imh) 
(30-inch Min ) 

WIDTH OF END FLAP 
(20-inch Min ) 

I WIDTH OF LINER 

HEIGHT OF LINER 

WIDTH OF SIDE FLAP 

I I  I t I I I I I ! 

STD(6 2S)pae SX - 299 



EXHI 8 I T  '0" 
PVC BOX LINER SIZE FOUR 

INSPECTION FORn 

8 

I 

I I I 

HEIGHT OF LINER 

4 1 Q U A N T I ~  IN LOT I 
I 

2 1 DENT I F I CATION INFORMATION 
Record I dent i  f i cat ion  

S i z e  Four 
Date  o f  Manufacture 
Manufacturer' 5 I d e n t i f i c a t i o n  

I 1 

SX - 209 

13 

I VC MATERIAL 
See C e r t i f i c a t i o n )  

I 
p'c 
I 

VISUAL LEAK CHECK 

I 
t 

I l i T E  I POQO'IAK 

I I I I I I 

S X ( 6  28)pae s:: - 209 



EXHIBIT 'E" 
PVC BOX LINER SIZE FIVE 

INSPECTION FOR I  

. 1 I QUAdTITY IN LOT I 
2 IDENTIFICATION INFORMATION 

Record Identi f ication: 

Size Five 
Oate o f  Manufacture 
Manufacturer' s Identification 

SX - 209 

3 1 PVC MATERIAL 
(See Certification) 

5 

6 

7 

I 

PATE3 IAL CE3T IF !CAT LON I 
I 8y I OAiE 

K C 3 T  RGKT I TENSILE STRENGTH 
(2200 psi Min ) 

LENGTH OF LINER 
(83-inch + o r  - l/Z-inch) 
(46-inch + or - l/Z-inch) I WIDTH OF LINER 

1 

lay I"' I \CCL?T RUEST 

:KmTiopI 
I 

23 0-inch c or - l/Z-inch) 
30-inch Min 1 

10 UIDTH OF END FUP I (  20-inch Min.) 

11 SEN! STRENGTH 
(1000 osi Hin ) 

12 COLD FLEXIBILITf TEST 
(Sat1 sfactort) 

13 I VISUAL LEAK CHEK 
(Satisfactory) 

sx - 299 

RE! I JECX3TICN I O A E  I 

Si= OWdIYG XUHSE. 1 
IT:iL5 I APOQOVAK 



EXHIBIT "F' 
PVC BOX LINER TRUPACT I 1  

INSPECTION FORH 

:?E:-' CATTOII 1 -  

3 1  

I VC MATERIAL 
LSee Certification) 

4TERIAL THICKNESS 
l0 011-inch Min ) 

1 

2 

- 

- 
3 RU)IOG%PlfiC [WESTiOEl 

IETE ACCEJT I",';ECT (8: 

HATE3 !AL C 3 T i  F iUTiON I 
'ACCE~T IREJECT IBY IOATE I 

I I UANT-IM IN LOT I 
I 

ENS I LE STRENGTH 

DENTI F I CAT I ON I NFOWTION 
Record Identification 
SX - 209 
Truoact I1 

I I I I 

I I 

14S-inch + or - 1/2-lnch) ENGTH OF LINER STRAIGHT SIDE 

IDTH OF LINER 
152-inch + or - l/Z-inch) 

I I 

b I 31 I I ACCE'T REX7 Date of Manufacture 
Manufacturer's Identificatio 

I lMTL I I A C W T  RLECT 

XI!US.rKATIOH 
I 

12 COLD FLEXIBILITY TEST 

EIGHT OF LINER 
(36-inch + or - l/Z-inch) 
4DIUS OF LINER DIDS 
134-inch Min ) 

[DTH OF EN0 FLAPS 
L30-inch Min ) 

STD(6 29)pae SX-209 
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STANOARO 
FOR 

FIBERBOARD L I N E R  FOR 
METAL AND FLUSH PANEL BOX 

1 SCOPE 

This Standard defines the minimum requirements for three piece fiberboard 
l iner  for the metal and flush panel boxes. 

2 GENERAL 

The provisions o f  this  Standard are not intended t o  prevent the use of 
alternates or modifications t o  the standard in individual cases where such 
alternates or modifications are obviously required t o  obtain  the results 
desired Such alternates o r  modifications shall be approved, i n  w r i t i n g ,  by 
the Buyer 

3 QUALITY ASSURANCE 

3 1 The Buyer will prequalify and select  qualified Sellers  based on 
evaluation o f  capability t o  perform i n  accordance with the requirements o f  
this  Standard. 
di squal i f i c a t i o n .  

Failure t o  meet the requirements shall be cause for 

3.2 The Se l ler  shall prepare a documented quality assurance program, based on 
the requirements o f  th i s  Standard, which shall be planned, implemented and 
maintained by the S e l l e r  

4. INSPECTION AND TESTING 

Sel ler  shall be responsible f o r  a11 tests necessary t o  ensure that the 
finished products meet a l l  requirements o f  this Standard. 

5. APPLICABLE DOCUMENTS 

5 I The following Codes, Standards and Specifications apply to this Standard 
t o  the extent indicated by the Purchase Order, Drawings or related documents, 
The latest  edition, addenda or revision shall apply 

5 1 1 Fed Spec - PPP-8-636 Boxes, Shipping ,  Fiberboard. 

5 1.2 Rocky Flats Plant  Drawing - Drawing No. 38812-001. 

6. HATERIAL 

6.1 Fiberboard sheet per Federal Specification PPP-8-636, exempt from 
Paragraph 3.2, 3 3, and 5 

6 1.1 Style 

Classification shall be as follows. 

DBLCC (Double Cover Container) mdlfied, see Figure 1 o r  
Figure 2 of Drawing No. 38812-001 

STD(1 2l)pae 
Revi sed 4/6/89 SX - 208 1 o f  2 



6 1 2 Type SF (Sol id Flberboard) 
C la s s  Domestic 

6 1 3 Grade 125 pounds per  square inch (ps i )  minimum burst strength 

6 1 4- Material thickness 0 051 inch minimum. 

7 DIMENSIONS 

7 1 Refer to  Table one and Figure one for dimensional requirements f o r  the 
f ive s i z e s  o f  rectangular l iners  and Figure two fo r  dimensional requirements 
f o r  the Trupact I 1  l i ne r  on Orawing No 38812-001 

7 2 Refer to Exhibits A through F for the Inspection forms covering these s i x  
11 ners 

8 IDENTIFICATION 

The standard number, assembly number, date o f  manufacture, and 
manufacturers name shall be ink-stamped on each body tube and on each cover i n  
characters approximately l/2-inch high 

Example: SX-208 
Assembly one 
Date manufactured 
Suppl ier’  s name 

9. PACKAGING AND SHIPPING 

Good comerclal  packaging methods shall be used to ensure damage-free 
del ivery o f  1 iners. Bodies and covers shall be packed knocked-down f la t ,  i n  
bundles not t o  exceed 7-1/2-feet i n  length, (an extra f o ld  i s  penrissible in 
the ends o f  body tube) 
1 ess 

Bundles shall be pal let ited in units  o f  1,000 l b  o r  

10 ACCEPTANCE 

The Buyers acceptance w i l l  be based on visual,  dimensional, and 
functi onal i nspect i on o f  1 i ners suppl i ed. 

STD(1 2l)pae 
Rev1 sed 4/6/89 

END OF STANDARD 
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EXHIBIT 'A' 
FIBERBOARD LINER 

SIZE ONE 
INSPECTION FORn 

2 

3 

4 

, 

1 1  
':DENTIFICATION INFORMATION OIHL'IS :OML !;tSilXiON 
Record Ident i f i cation 

I I I 
I IOAii I 

I OAT: I 
I OATE 

OATE l W E X E 3  Sn Ir'T SX - 208 lNS?EGS3 BY 
Size One 
Oate Manufactured 
Manufacturer's Identification 

ACCE'T REJECT 

ZAO IOGZAPH f C riiS2E3'10N 
I 

A C P T  JREJECT 19Y 

ACCE3T ROECT 8 Y  

UTERIAL 
So l id  Fiberboard 
(0 051-inch Min.) Thickness . 

(85 5-inch + Zero - l/Z-inch) 
MATE9 IAL C 3 T  IF !CATION 

I I .ID LENGTH 

5 

I3-Inch Min 
I 7 l600Y LUGTH  

I 

LID WIDTH 

I 

I 

I 

I 8y IOATS I ACC2T REJECT I 
I IUYSTRATION 

1 

REY. I OESC?IPTiON I 1 
I APPWVALS TITI.€ I 

I I I I I I I 
I 

STD(1 16)pae sx - 208 



EXHIBIT " 8 "  
FIBERBOARD LINER 

SIZE TWO 
INSPECTION FORH 

OMUINC lvUl8Ei IPU2C-25' ORDE? HO 
I 

2 IDENTIFICATION INFORMATION 
Record identification 
sx - zoa 
Size Two 
Date Manufactured 

, Manufacturer' s Ident 1 ficat io 

3 

- 
4 
- 

5 
- 

6 

TERIAL 

0 OS1-inch Min ) Thickness 
Fiberboard 

LID LENGTH 
(81 5-inch + Zero - l/Z-inch 

(43-inch + Zero - l/Z-inch) 
LID FOLD FLAP 
3-Inch Min 

LID WIDTH 

BOOY LENGTH 
(81 S-jnch + Zero - l/Z-inch 
(43-inch + Zero - l/Z-inch) 

(43-inch + Zero - l/Z-inch) 

BODY WIDTH 

BODY HEIGHT 

i 

I ~n 4 I 
RfU t10 I 

RIRS I 

I O[H€?IS [OWL I;iSiC,tTION 

I DATE !ilSiE:T3 Sri1,ri I I INSZESi'3 BY 

I 

I 

I 

I 

I OAiE 

IDATE 
I 

KE~T IRLEG la*/ 
IlADIOG2APH IC I;ISiXTION 

\CtE.JT I R E J E T  IBY 

\CtE?T REJECT 8Y 
HATER !AL CE4T I i IUTION 

I 
I 

OVLULL ACtEJTXICE 
I 
I I I OATE rCtLJT REJECT 

,WISTRATION I 

STD(1 16)pae SX - 208 



EXHIBIT 'C" 
FIBERBOARD LINER 

SIZE THREE 
INSPECTION FORA 

1 /JT$!CT iON 
S?E: :;ICATTOH 

- * I  
!W I 

1 JUANTIN IN LOT 

2 IDENTIFICATION INFORMATION 
Record Identification 
sx-208 
Size Three 
Oa te Manu f actured 

zd%F--- 
RIRS # 

O[NE)IS ;ONAL [ X i f f T i O N  I 
, 

I IOATE !;IZZE:TW SnIG I INS?Eiltrr aY 

A C C 2 T  (RLEC'; (8Y I OATE 

3 

Manufacturer's Identificatiod ~~ r I I I 
ZAO[OCiUPHiC tWE:TION 

I OATE 
ACCE3T JREJECT (BY MATERIAL 

Solid fiberboard 
(0 051-inch Min  ) Thickness 

M T E U L  C E Q T l E U T I O N  

1 

4 LID LENGTH 

I 

A C C W  IREJECT ISY I OAT€ 

i 

5 

6 

7 

8 

I I I 

LID WIDM 
(45-inch + Zero - 1/2-inch) 

LID FOLD FLAP 
3-Inch Win 

BODY LENGTH 
(72-inch + Zero - 1/2-inch) 

BODY WIDTH 

ILWSTRATION 

STD(1 16)pae sx - 208 



EXHIBIT "0" 
FIBERBOARD LINER 

SIZE FOUR 
INSPECTION FORH 

I 

' OtGW ItlG IYUHSE? 

RI,% no. 

IWL-AS 0ROa 80 
S? ES : r' ICATION I :bri2P b& I I -  rNc?cCTlON \ ~ 

--- 1 
RIRS I 

- 
OINE?IS IOML I;IZiEZTION I 

. 1 I -  QUANTITY IN LOT 

2 IDENTIFICATION INFORHATION 
Record Identification 

INSiEC'E3 SY 1 OATE !;LSZEtTD) SiIFT I sx-208 

Oate Manufactured 
Manufacturer' s Identi ficatio IDATE I ACCZ?T R L C L  4 

I 
*--- 1a9( 

2AD IOGUPHIC !;ISiECTION 
MATERIAL 
Sol id Fiberboard 
(0 051-inch Min ) Thickness 

I M T E X A L  C3Tii;CAT?ON 

I DATE I 8y 
ACCE?T I REJECT LID LENGTH 

(65 5-inch + Zero - 1/2-inct 
(49-inch + Zero - l/Z-inch) 

LID FOLD FLAP 
3-Inch Min 

BODY LENGTH 
(65 5-inch + Zero - l/Z-inc) 
(49-inch + Zero - l/Z-inch) 

(33 5-inch + Zero - l/Z-inct 

LID WIDTH 

BODY WIDTH 

BODY HEIGHT 

I 8y I A C P T  REiEST I 
I 

f 
I t I I 

OVLJA LL ACC L'TAYCE I 

7- I I I I 
1u!Jmnoti I 

STD(1 16)pae SX-208 



EXHI B I T  'E' 
FIBERBOARD LINER 

SIZE FIVE  
INSPECTION FOW 

3 

- 
4 
- 

5 
- 

6 

Manufacturer's Identificatidn I I I I 
2AO I O G U P H I C  [;IZ?E*XON I 

RIRS I 
QUANTITY IN LOT 

1 

! I 8y IWTE I 
IOATE I I 

ACCST RhECT  

OVPALL ACfZ'T?u'lCE 
ACt3T REJECT 8Y 

IDENTI F I CATION INFORMATION 
Record Ident 1 f i cation: 
SX - 208 
Size FIve 
Date Manufactured 

9 BODY HEIGHT 
(19-inch + Zero - I/Z-inch) 

MATERIAL 
Sol id Fiberboard 

1 

CCEJT I RGECT  I8Y (OATE [ 

LID LENGTH 
(81 5-inch + Zero - I/Z-inc 

(43-inch + Zero - l/Z-inch] 
LID FOLD FLAP 
3-Inch Min. 

(81 5-inch + Zero - 1/2-inc 

LID WIDTH 

BODY LENGTH 

BODY WIDTH 
I (43-inch + Zero - l/Z-inch) 

I 
STD(1 16)pae SX-208 



EXHIBIT "F" 
FIBERBOARD LINER 

TRUPACT I 1  
INSPECTION FORH 

.4 I 1 JUANTITY IN LOT 

2 I DENT I F I CAT1 ON I NFORJIATION 
Record Ident i f icat ion:  
SX-208 
Trupact I1 
Date Manufactured 
Manufacturer' s Identi f 1 cat1 o 

Sol i d  F i  berboard 
(0  051-inch Min ) Thickness 

(66-inch + Zero - 1/2-inch) 

3 MATERIAL 

4 LID LENGTH OVERALL 

I 

I 
RIRS I 

0 IIlEtlS IONAL [;IS?ESTION I 
I I I 
I I I OAT: 

I OAT€ I 
I OAT€ 

U T E  VLS?ECTGI SnIFT INS?C,STEi) BY 

ACCL'T R E X T  

I RAD [OGUPHIC f?lS?ESTION 
I 

ACCEJT  REJECT ley  

MATERIAL C X  Iii CAI' ION 

I 
ACCE3T REJECT 8Y I I 

: 
, 

I 
I I I I I I 

5 LID LENGTH STRAIGHT SIDE 
(43-inch + Zero - 1/2-inch) 

L 
XLLUZTRATION I 

I 11 BOOY ENDS RADIUS 1 (33-inch + Zero - l/Z-inch) 

49-Inch + Zero - 1/2-inch) LfD 

7 I 

STO(1 16)pae 

LID FOLD FLAP 
3-inch Mln 
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STANDARD 
FOR 

PRESSURE-SENSITIVE ADHESIVE VINYL PLASTIC TAPE 

1 SCOPE 

This standard defines the requirements for pressure-sensitive, single 
side adhesive, vinyl plastic tape used for air-tight sealing of vinyl and 
polyethylene sheeting and a variety of other materials 

2 GENERAL 1 
The provisions of this Standard are not intended to prevent the use of 

alternates or modifications to the standard in individual cases where such 
alternates or modifications are obviously required to obtain the results 
desired Such alternates or modifications shall be approved, In writing, by 
the Buyer 

I 3 REQUIREMENTS 

3 1 MATERIAL 

The materials used in the manufacture of this tape shall ensure 
performance of the tape in accordance with the requirements of this standard 

3 1 1 The backing material shall consist of plasticized polyvinyl chloride 
film 

3 1 2 The adhesive shall be pressure-sensitive, water insoluble and shall 
require no moisture, heat or other preparation prior to or after application 
to clean dry surfaces to obtain immediate and firm adhesion The adhesive 
shall be smoothly and evenly distributed on one side of the backing 

3 2 FINISHED TAPE 

3 2 1 The tape shall be wound evenly and unlformly, adhesive side in, on 
cores made of paper fiber or plastic 
to prevent distortion of the roll under normal conditions of transportation 
and use 

3 2 2 'The inside diameter of the core shall be 3 inches 5 1/8 inch 

3 2 3 When the roll is unwound, the backing shall not tear and the adhesive 
shall not separate from the face of the tape or transfer to the back of the 
adjacent layer I 

3 2 4 There shall be no sections of tape with adhesive discontinuities 
greater than 3 inches long, or an aggregate discontinuity of more than 18 
inches on any roll of tape -- 

The cores shall be sufficiently rigid 

- .  

- I 

1 

3 2 5 No more than two (2) splices per roll shall be permitted 

1 -  
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3 2 6 The tape shall be furnished in the color(s) specified on the purchase 
order 

3 2 7 
purchase order 

-l 

The tape shall be furnished in the following widths as specified in the 

Width To1 erance 

One ( 1 )  inch + 1/16 inch 
One and one half (l-l/Z) inch 1/16 inch 
Two (2) inches 3/32 inch 
Six (6) inches 2 1/4 inch 

Each roll shall be at least 36 yards long. 

3 2 8 The tape shall have the physical properties listed in Table I 

3 3 WORKMANSHIP 
i 

The tape shall contain no foreign matter The tape edges shall be 
straight, true and without nicks or gouges 

4 QUALITY ASSURANCE PROVFSIONS 

4 1 ACCEPTANCE 

The Buyer's acceptance will be based w certiftcation and test results 
received from the Seller 

4 2 REJECTION 

lot contains defective materlaf A lot  shall be deffned as all material from 
the same Vendor mill run, all material rweived in one sbipment, or all 

4 3 CERTIFICATION 

I 

\ 

The Buyer reserves the ri t ta reject an entfre lot of material when the 

material of one size recetwd +R one rhtpaent. d l  a 

L - # 3  -- IC,, -: - -  
3 ," - e -  - . . -  _ -  - 3  " 

The vendor shall submit a statemeni ofcertification and test resul.: 
indicating compliance with all requirements of this standard for each lot of 
material delivered to the Rocky Flats Plant- The test results shall be 

J 1,  submitted using Appendix A. - 3  , " - 

4 4 AUDITS/APPROVAtS I .  : r  ~ W I J  2 I f 2 1- 1 ,  ' 
! 3 - t >  r, -1r-q f z  l f e  - ' r 

4 4 1 The Buyer reserves the r$ght to perform periodic audits qnd/or 3 

independent testing of products recefved to assure compltance wfth these 
requirements and the contfnued accuracy of laboratory analysis - ' 
4 4 2 The Buyer reserves the right to disapprove testing laboratory 

- 
4 w F5 7 2  ?-: " 11; 

STD (4 15)pae 
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5 PREPARATON FOR DELIVERY 

I 

1 

I 

Flats Plant Warehouse Stock Numbers, if applicable, as follows 

One (1) inch tape, yellow 'Warehouse Stock #010-01-06-06" 

One and one-half (1-1/2) inch tape, 
black 'Warehouse Stock 1010-01-06-08" 

Two (2) inch tape, yellow. 'Warehouse Stock UO10-01-06-07'' 

END OF STANDARD 

STD (4 15)pae 
Issued 3/1/89 3 of 3 sx-122 
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TABLE I 

PHYSICAL PROPERTY REQUIREMENTS 

Property Test Hethod Hi n i mum Maximum Unit of Measure 

Thickness ASTM D-1000 0 0045 0 0065 - inches 
Tensile strength ASTH 0-1000 lo - -  lb/inch width 

U1 t imate ASTM D-1000 100 - -  Percent 

lengthwise 

elongation 

Adhesion to Steel ASTM 0-1000 20 - -  oz/i nch width 
180' peel test 

Adhesion to ASTM 0-1000 16 - -  oz/ i nc h width 
Backing 180' peel test 

STD(4 15)pae 
Issued 3/1/89 sx-122 



N 
N 

I 
X 
Ln 

C I -  

a 

2 
I& 
C 

l -  



CERTIFICATION OF LLW 
CERTIFICAT OF S-RECEIVED LINED CONTAINER 
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,d-s-s.#d//db 
SECTION 1 
PLYMOW BOX NO Hfs . INSPECTION LOT 1 

LINING OK 0 
worn OK 0 
WIN E LOCK 0 

SECTION I1 INSPECTION AFTER FILLING CONTAINER 

DATE OF CLOSE- IDC C O M E ,  

-IF1 ER-DATE 

ACCEPT ( 1 REJECT ( 1 HOLD ( 

SECTION 111 FINAL INSPECTION AND LOADING 

I 
COMMENTS 
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PONDCRETE BOX LOG SHEET 
4993 I 

FORM NO 
I 

2 1 FILL VOiDS 77/e AMOUNT SLUDGE TRANSFERRED 

DATE TIME EMPLOYEE No 

9 WASTE CERTIFICATION @ PASS Y FAIL 

EMPLOYEE NO 5-15 -j \ - 
7 LINER CLOSURE EMPLOYEE NO DATE 3- /3- 40 
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1. 

STANDARD FOR 
PVC LINER FOR TRIPLE-UALL BOX 

OESCR IPTION 

PVC l i ne r  f o r  a t r ip le-wal l  corrugated fiberboard box E i ther  f u l l  

s i ze  (100 in, long) or half s i ze  (70 in, long). 

2. REQUIREMENTS 

2.1 HATERIAL 

Hater ial  s ha l l  be plast ic ized polyvinyl  chloride sheet, translucent,  

matte f in i sh ,  2,200 pounds per square inch (ps i )  minimum tens l le  strength, 

0.011 in. minimum thickness. Cold f l e x f b i l i t y  per paragraphs 3.6.3 and 

4.5-3 of M i l i t a r y  Specification MIL-L-10547 I s  requlred. 

2.2 DIMENSIONS 

L iner  i n s i de  dimensions sha l l  comply with the requirements of 
F igure 1. Var iat ion  i n  fora such as squareness and perpendicularity sha l l  

f a1 1 ni t h i  n s9eci f i ed 1 i m i  ts. 

2.3 FABRICATION AND ASSEMBLY 

Location of the seams m s t  comply with Figure 1 Heat-sealed f2ams 

shall have a t en s i l e  strength of 1,000 psi minimum. 

2.4 LEAKAGE 

Each f in i shed  l iner  shall be free of  v i s i b l e  leaks. 

Rev4 sed 9-17-84 Page 1 of 6 sx-229 



2.5 WORYMANSriIP 

Each l i ne r  shal l  be uniformly constructed and free of foreign 

material, imbedded part ic les ,  plnholes, tears, b l i s t e r s ,  sharp creases, o r  

other imperfections which night impair i t s  function. 

2.6 IDENTIFICATION 

Each l i ne r  shal l  be durably and leg ib ly  ink stamped with the standard 

number, date of manufacture, and manufacturer's identif icat ion on one of 

the s ide  f laps.  

EXAMPLE SX-220 
3/15/80 
ABC PIASTIC COMPANY 

3. gUALITY PROVISIONS 

3.1 CERTIFICATION 

The manufacturer rmst provide a le t te r  of cer t i f i ca t ion ,  signed by a 

duly authorized agent of the company, ver i fy ing that the materials of 

construction and the fabrication parameters required by t h i s  standard have 

been met. 

The manufacturer must also provide copies of laboratory reports show- 

ing  the actual 'RATE9IAL TENSILE STRENGTH" and 'SEAM TENSILE STREYGTH" on 
which the cert i f icat ion  of compliance with t h i s  standard i s  based. 

3.2 ACCEPTAECCE 

The Buyer 's  acceptance w i l l  be based on detailed dimensional and 

v i sua l  examination of representative samples selected at w i l l  by the 

Buyer ' s  representatives. The Acceptance Quality Level (AqL) w i l l  be those 

Revi sed 9- 17-84 Page 2 of 6 sx-220 



stated in the Buyer 's  Qualicy Ins?ec:ion O i r e c i v e  ( Q f a ) ,  a copy of wnicn 

may be obt2ined upon request. 

3.3 REJECTION 

The 8uyer MY reject a l l  or part of any lo t  which does not meet the 

requirements set forth  i n  this standard. 

3.4 VENOOR SOURCE ACCEPTANCE 

Procurement documents for the P'IC l i ne r  for the triple-wall box may 

specify Vendor Source Acceptance (VSA), which cons i s t s  of Rockwell 

personnel monitoring the vendor's production of the l i ner s .  

ver i fy  that the vendor's process and inspections are producing l i ner s  that 

meet the requirements o f  this standard. Rockwell personnel w i  11 inspect 

preproduced or purchased PVC l iners  before the s ta r t  of production. 

Rockwell personnel wi 11 nod tor  the product ion run ut I 1  i z i  ng the vendor's 

inspection points and addlng inspection points where deemed necessary. A 

representative sample of each lot  w l l l  be mnl to red  for dimensional toler-  

ances, v isual  defects, and the results of test ing  requirements. I f  this 

observation ref lects  iMdequate production perfonnance, per SX-220 require- 

ments, Rockwell personnel may request corrective actions be taken by the 

vendor to rect i fy  this condition. Shipping and handling methods w i l l  be 

observed t o  meet R x kwe l l  standard requiremeits. This VSA inspection does 

not re1 ease the vendor of the responsi b i  1 i ty  of  spec1 f i cation compl I ance in 

any of the above areas. 

This i s  to  

4.  PACKAGING AN0 SdIPOING 

Good comnercial packaging methods shal l  be used ta  eisure damage-free 

del ivery of product. The identif ication requlred i i  Section 2 snall  be 

marked on the outside of each unlt package o f  l i ne r s .  

aevi sed 9-17-84 Page 3 of  6 sx-22c 



5. REFERENCE 

Refer  to  Rocky F l a t s  P lant  Standard SX-219, Asselnbly o f  Triple-Wall 

Corrugated Fiberboard Package, for l i s t  of standards r e l a t i n g  to  the 

t r i p l e - w a l l  corrugated f iberboard package. 

Rev i sed  9-17-84 Page 4 of 6 sx-223 



APPENDIX TO STANCIA20 SX-22'3 
INSPECTION F3RE1 

INYCCIIOM 

--- -__ __  
----- - - - - -_ - ___ - - -  - - -- L S r t C I C I c A l I O M  

Quantity in lot 

0 011 in min file thickness 

2200 psi min tensile strength 
- 

4 , hiin liner inside dimensions I 
J 100 in long (or 70 tn long) i I by 78 in wide squareness and 
I perpendicularity shall fall I 

within 5 1 00 I I----- ----- --- 
5 I 1,000 psi min seam strength I 
6 f Leak test satisfactory f 

i- - 1 -I- -- 
7 I Overall workmanship satisfactory 
Note This form lists the "PRELIMINARY 

first use o f  any package as specified by 
DOE Order 5480 1, Ch 

DETERMINATION" required prior to the 

111. 

U S E  Aaovc srAcE FOR REMARKS 

-7 I " I 
I 

U U f f  U ? I O M  

I I 1  I t  
*.=a ... w 
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r O P E N  

CLOSED 

- 

7 0 -  \ 

CLOSED 

t 
I 

I 
CLOSED 

>"'- 
FIGURE 1. PVC LINER FOR TRIPLE k9LL CORRUGATED BOX 

NOTE ALL OIMENSIONS SHOWN ARE INCHES ANJ FROM THE INS IDE OF 
THE LINER. SQUARENESS AND PERPENOICULARITY SnALL FALL 

WITHIN PLUS OR MINUS 1 INCH. 

ALL SEAMS SHALL HAVE 1,OCO PSI M I R .  SEW STREYGTH AND 

BE LEAK TIGHT. 

Rev i sed  9- 17-84 Page j of 6 sx-2:s 
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STANDARD 
FOR 

TRIPLE-WALL BODY WITH 
SINGLE WALL OUTER CAP AND INSERT CAP 

1 DESCRIPTION 

This Standard defines selected dimensional and material requirements for 
the tr iple-wal l  body, outer cap, and insert  cap f o r  the corrugated fiberboard 
package 

2 GENERAL 

The provisions o f  t h i s  Standard are not intended t o  prevent the use o f  
a l t e r n a t e s  o r  modifications t o  the standard in individual cases where such 
a1 ternates  o r  modifications are obviously required t o  obtain the resul ts  
desired Such alternates or modifications shall  be approved, i n  writing, by 
the Buyer 

3 REFERENCES 

3 1 federal Spec PPP-B-640-0 Boxes, fiberboard, Corrugated Triple-Wall 

3 2 Federal Spec PPP-F-3204 Corrugated and Solld Sheet S t o c k  (Container 
Grade) and C u t  Shapes 

3 3 federal Spec PPP-B-636-H Boxes, Shipping, fiberboard 

4 FIBERBOARD REQUIREMEMS FOR TRIPLE-WALL BODY 

4 1 The t r i p l e  wall body shall  consist o f  three (3) corrugated sections,  two 
(2) mediums, and two (2) facings fabricated into a tr iple-wall  structural 
material The triple-wall corrugated material need not be weather res is tant  

4 2 The fntermediate and one (1) outer f l u t e  shall  be Type "A"  f l u t e s  The 
remalning flutes may be e i ther  Type "A" o r  Type "C"  f l u t e s  
"CAA" f l u t e  arrangements will be acceptable only i f  the fiberboard can meet o r  
exceed the puncture resistance and short column crush strength requirements o f  
Paragraphs 4 6 and 4 7 

The "AAA" and 

NOTE Type "A" Flute - 36 f lutes  per foot f 3 flutes 

Type "C"  f l u t e  - 42 f l u t e s  per foot +, 3 f l u t e s  

4 3 
area o f  contact using manufacturer's standard adhesive 

The facings and corrugated media shall  be securely bonded over the e n t i r e  

4 4 The thickness o f  the finished fiberboard w i t h  an AAA or CAA f luting 
arrangement shall  be 9/16-inch w i t h  a +1/32-inch tolerance 

STD (9 5)pae 
Revised 12/19/88 1 sx-222 
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4 5 The fiberboard shall weigh not more than 430 pounds per 1000 square feet, 
plus 5 percent to1 erance 

4 6 The fiberboard shall have a minimum of three (3) puncture tests 
perfomed Each test shall have a minimum puncture test value of 
1,100-inch-ounces per inch of tear When tested, only one ( 1 )  puncture 
reading on each specimen may fall below the allowable minimum and that reading 
shall not be more than ten (10) percent below the allowable minimum 

4 7 The short column crush strength of the fiberboard shall be not less than 
178 pounds per inch (lb /in ) 

4 CONSTRUCTION REQUIREMENTS FOR THE TRIPLE-WALL BODY 

4 1 Unless otherwise specified, the body dimensions (including scoring lines) 
as specified in Drawing 28418-2 shall have a tolerance of +1/4-inch - 
4 2 Construction shall be in accordance with Drawing 28418-2 The body shall 
be one ( 1 )  piece of triple-wall corrugated fiberboard scored to form a body 
semioctagonal in shape The body joint flap shall be not less than 2-inches 
wide, and both the strip and the overlapped portion of the body shall be 
completely crushed prior to stapling 

4 3 The direction of the flutes shall be vertical in the sides of the body 
There shall be no surface breaks in the board when folded 180 degrees along 
the score lines parallel to the flute direction 

4 4 Alignment of the body edges at the joint flap shall be within 1/4-inch of 
each other 

(See Paragraph 6) 

4 5 The metal staples shall be placed approximately on a 45 degree angle 
across the strip and shall be placed no more than 1-inch apart, the 1-inch 
measurement shall be from the lower tip of one ( 1 )  staple to the top tip of 
the staple directly below 
1/2-inch +1/4-inch from the top and bottom of the flap 
fully clinched to preclude a puncture hazard 

4 6 The wire for staples shall be flat, minimum size 0 103-inch wide by 
0 010-inch thick Tolerance of the width shall be +O 002 or -0 008-inch 
Tolerance on the thickness shall be +O 0001-inch The wire shall have a 
commercially applied coating or plating, such as zinc coat (galvanized or 
copperwas h ) 

5 WORKMANSHIP 

The first and last staples shall be placed 
Staples shall be 

Unless otherwise specified, fiberboard shall show no continuous visual 
surface break of the outer component ply 
insufficient depth to effect fold without distortion, and/or surface breaks in 
score lines when folded 180 degrees shall not be acceptable A rupture of the 
outer facing exposing the corrugating medium, or a continuous separation of 
the other fibers for a distance exceeding four (4) inches, shall be considered 
a surface break 

Scoring not uniform, of 

STD (9 5)pae 
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6 FIBERBOARD REQUIREMENTS FOR THE SINGLE-WALL CAP 

6 1 FIBERBOARD DESCRIPTION 

6 1 1 The fiberboard sha l l  consist  o f  a s ing le  corrugated sect 
facings fabricated in to  a single-wall structural material The 
sha l l  be classed as domestic, Grade 275, Variety SU (single-wal 
accordance with Federal Spec PPP-F-320-0 The fiberboard sha l l  
thickness o f  0 125-inch and a minimum average burst  strength of 

on and two ( 2 )  
f 1 berboard cap 

have a minimum 
275 p s i  

1 i n  

6 1 2 The f lu te  arrangement sha l l  be Type "8" f l u te  
other than specified w i l l  be acceptable only if the fiberboard can comply with 
or  exceed the burst strength requirement and have a minimum f l a t  crush 
strength o f  40 pounds per square inch (psi) 

F lu te  arrangements 

7 CONSTRUCTION REQUIREMENTS FOR THE OUTER CAP 

7 1 
Unless otherwise spec i f ied,  the cap dimensions sha l l  be in s ide  measurements 
with a tolerance o f  +1/4-inch 

Dimensions of  the cap sha l l  be as indicated i n  Drawing 28418-2 attached 

7 2 Construction sha l l  be i n  accordance with Drawing 28418-2 The outer cap 
shal l  be one (1) piece o f  corrugated fiberboard scored t o  form a cap designed 
to s l i p  fit onto both ends o f  the fiberboard body 
and held together with a f l ap  arrangement as shown 
specified, fiberboard sha l l  be fn accordance with Paragraph 6 

8 FIBERBOARD REQUIREMENTS FOR THE INSERT CAP 

8 1 FIBERBOARD DESCRIPTION 

The cap sha l l  be assembled 
Unless  otherwise 

The fiberboard sha l l  cons i s t  o f  a s ing le  corrugated sect ion and two (2) 
facings fabricated in to  a single-wall structural material o r  sha l l  be s o l i d  
fiberboard The single-wall corrugated fiberboard and/or sol  id  fiberboard 
sha l l  be classed as domestic 

8 2 BURST STRENGTH 

The corrugated and/or s o l i d  fiberboard sha l l  have a minimum average burst 
strength o f  125 p s i .  

9 CONSTRUCTION REQUIREMENTS FOR THE INSERT CAP 

9 1 Dimensions o f  the in ser t  
and sha l l  be close f i t t i n g  t o  

9 2 Construction sha l l  be i n  
fiberboard sha l l  be scored t o  
corrugated fiberboard body 
Paragraph 6 

STD (9 5)pae 
Revised 12/19/88 

cap shal l  be as spec i f ied  in  Drawing C-28418-4 
allow for  only minimal movement. 

accordance with Drawing C- 18418-4 
f o m  a cap which s l i p  f its in to  the triple-wall 
he fiberboard sha l l  be i n  accordance with 

The 
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10 PACKAGING AND SHIPPING REQUIREMENTS 

10 1 Do not package more than 50 full size or 100 half size triple-wall box 
bodies to a pallet, 300 triple-wall box caps to a pallet, or 300 insert caps 
to a ballet 

10 2 The supplier shall face each bundle, top and bottom, with a scrap of 
triple-wall board Place corner protectors between the scrap board and the 
box bodies or caps, centered at each banding corner 

10 3 The pallet shall provide enough ground clearance to enable a fork1 i ft to 
transport the bundle high enough to prevent the bodies or caps from touching 
the ground 

11 

1 1  1 The manufacturer of the triple-wall box shall provide a letter of 
certification, signed by a duly authorized agent of the company, verifying 
that the materials, construction and fabricatfon requirements of Federal 
Specs PPB-64O-D, PPP-F-3200, and PPP-8-636-H have been met 

CERTI F I CAT ION 

11 2 The manufacturer shall also provide copies of laboratory reports showing 
the actual “puncture resistance” and ‘short column crush strength” of the 
triple-wall board used in construction of the boxes 

12 ACCEPTANCE 

The Buyer’s acceptance will be based on detailed dimensional and visual 
examination of representative samples selected at random by the Buyer’s 
representatives 
Section 1 1  

The Acceptance Quality Level (AQL) will be as stated in 

13 REJECTION 

13 1 The Buyer may reject all or part of any lot which does not meet the 
requirements set forth in this Standard including the following 

13 1 1 Any tear, split, puncture or scuff extending through one ply 

13 1 2 Sllght scuff covering an area greater than 3 inches 

13 1 3 Separation in excess of 1/4-inch from the edge of the material 

13 1 4 

13 2 Unless otherwise specified, fiberboard shall show no continuous visual 
surface break of the outer component ply 
insufficient depth to effect fold without distortion, and surface breaks in 
score lines when folded 180 degrees shall not be acceptable A rupture of the 
outer facing exposing the corrugating medium, or a continuous separation of 
the outer fibers for a distance exceeding four (4) inches, shall be considered 
a surface brepk. 

Improper fluting arrangement 

Scoring not uniform, of 

STO (9 5)pae 
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14 VENDOR SOURCE ACCEPTANCE 

Procurement documents for triple-wall corrugated fiberboard boxes may 
specify Vendor Source Acceptance (VSA) , which w i  1 1  consi st o f  Rockwell 
personnel monitoring the vendor's production o f  the boxes This is to verify 
that the vendor's process and inspection procedures are producing boxes that 
meet the requirements of this Standard Rockwell personnel will inspect 
preproduced or purchased box components before the start of production 
Rockwell personnel will monitor the production run utilizing the vendor's 
inspection points and adding inspection points where deemed necessary A 
representative sample of each lot will be monitored for dimensional 
tolerances, visual defects, and the results of testing requirements If this 
observation reflects inadequate production performance, per Standard SX-222 
requirements, Rockwell personnel may request corrective actions be taken by 
the vendor to rectify this condttion. 
observed to verffy that they meet Rockwell standard requirements This VSA 
inspection does not release the vendor from the responsibility for compl lance 
with this Standard in any of the above areas 

Shipping and handling methods will be 

STD (9 5)pae 
Rev i sed 12/ 19/88 
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EDGE 

NOTE a The flrst and last staple shall be placed 1/2-lnch tl/8-lnch from the 
top and bottom o f  the flat. All dimensions in inches. 

SECTION A-A 
SCALE NONE 

NOTE b: The body Jolnt flap shall be not less than 2-inches wide, and both 
the strip and the overlapped portions o f  the body shall be completely 
crushed prior to stapling. 

STD (9 5)pae 
Revised- 12/19/88 6 sx-222 



APPENDIX TO STAKDARO NO SX-?22 
INSPECTION FORM 

(TRIPLE WALL BOX BODY) 

- 

1 1  

5 1100 in.-oz puncture 

6 178 1bs.-in minimum short 

resistance per paragraph 4 6 

column crush per paragraph 4 7 

7 Good workmanship per Section 5 

8 Fiberboard fastened with 
staples correctly spaced 

Dimensions per Section 4 

d 
9 

10 

11 

Scoring per Secton 4 

Thickness per paragraph 4 4 

and cl  1 nched bel ow sur f  ace 
per paragraph 4.5 

folding requirements without 
surface breaks per Section 5 

Fiberboard welght determined 
per paragraph 4.5 

Packaging and Shipping 
requirements per Section 10 

4 

~~ - ~- 

Correct material and f lut ing 
per Section 4 

I 

NOTE This form l i s t s  the 
"PRELIMINARY DETERMI NATION 
required pr io r  to  the first 
use o f  any packages a s  
speci f i ed by DOE Order 
5480.1, Ch 111. 

7 



APPENDIX TO STANDARD No SX-222 
INS?ECTION FORM 

(TRIPLE WALL BOX INSERT CAP) 

Dimensions per Sect ion 9 1 
~~ 

Scoring per Section 9 2 

Burs t  strength per paragraph 
8 2  

Correct materi a1 and f 1 u t i  ng 
per paragraph 6.1 and 6.2 

~~ 

Good workmanshi p per 
paragraph 9 2 

Construct ion requirements per 
paragraph 9 2 

Shi  ppi ng and Packaging 
requirements per paragraph 
10 

NOTE Thi s form 11 sts 
"PRELIMINARY DETERMINATION" 
requlred p r i o r  t o  the f i r s t  
use o f  any package as  
spec1 f i ed by DOE Order 
5480 1,'Ch I11 

*wmr 
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APPENDIX TO STANDARD NO SX-222 

ADOVL SPACX COR REMARKS I 

~ 

INSPECTION FORM 
(TRIPLE WALL BOX OUTER CAP) 

s?ulHcAfK)u 

I 
Dimensions per paragraph 7 1 

S l o t s  per paragraph 7 
I 

Scoring per paragraph 7 2 

Thickness per paragraph 6 1 

Burs t  strength per paragraph 
6 1  

Correct mater ia land f lut ing  
per paragraph 6.1 and 6 2 

Good workmanship per 
paragraph 5 

Construction requirements per 
Section 7.2  

Packagi ng and Shi ppi ng 
requirements per paragraph 10 

NOTE Th is  form l i s t s  

requored& p r i o r  to  the f i rst  use 
of any package as specified by 
DOE Order 5480 1, CH. I 1 1  

” P R E L I MI N AR Y DE TERM I N AT I 0 N ‘I 
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,Ir Rockwell ~ntemationa~ 

STANDARD FOR 
CORRUGATED METAL WASTE CONTAINER 

(STEEL BOX) 

t 

., 
D ' Change term vendor to sup 

3.6.2, 4.2, 4.2.1, 4.2.2 
plier i n  Para. 3.6.1, 

F 0. I DATE I BY (APPR'D1CLASS REVIEW 

I DESIGN ENGRG DEPT. 
ISSUE DESCRIPTION 

, -  
Rcvulon to ~ U S  mndrd h i 1  bc m p l u h t d  by Daw E-&' fVOCeSS Emf-anent Des f qn 
~ o n m d r p p r o v c d b y .  Safety Analysis, Procurement Quality Englneemng, Traffic, and 

Waste Operations 
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ROCKY FLATS PLANT STD NO. SX-231 
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STANDARD 

CORRUGATED HETAL WASTE CONTAINER 
(steel box) 

FOR I 

1. GENERAL 

1.1 SCOPE 

This standard and Rockwell Drawings D-26383-1 through -4 sha l l  give the 
minimum dimensional and material requirements for a corrugated metal waste 
container. The Buyer will supply tooling, dies,  and f i x t u r i n g  as l isted 
bel ow: 

2. REFERENCE 

Descri pt i on 

Rocky F la ts  Plant standard -- 
Standard f o r  Carbon Steel Welding 

Drawinq No. or Standard No. 

34-105 

ASME Boiler and Pressure Vessel Code Section I X  

ASTM--Ai r Leak Testing Procedures E515 

Corrugated Metal Waste Container Assembly 1 
Corrugated Metal Waste Container Asselably 2 
Corrugated Metal Waste Container Assembly 3 
Corrugated Metal Waste Container Assembly 4 

D- 26383- 1 
0,26383 -2 
D-26383-3 
D-26383-4 

Electronic Metal Products Tooling Drawinqs 

Box Side Corrugations DIE 
L i d  and Base Corrugations DIE 
2-3/4 Radius DIE 
Notch C u t t i n g  DIE 
Manufacturer's Stamp DIE 
Bend Tool i n g  
Weld Fixture 

3. REQUI REMEKTS 

3.1 CONSTRUCTION 

2040-101 
2040- 102 
2040-103 
2040- 104 
2040- 105 
2040-106 
2040- 107 

Vertical weld seams shall  not be located w i t h i n  the corner r a d i i  o f  the 
box body 
steel  
corrugations and spacing. 

The l i d  and bottom sections shall be constructed o f  one-piece 
Refer t o  the respective Rockwell drawings f o r  the correct  number o f  

Revised: 6/14/88 1 SX-231 



' I  

1 

1 
c 

3.2 WELD REQUIREMENTS 

3.2.1 The Rocky F la ts  Plant Stanbdrd SM- 
Welding, shall be used. 

"5, Standard f o r  Carbon tee1 

NOTE: Paragraph 4.2 shall  be changed for this standard t o  include the metal- 
arc welding o f  carbon steel  14-gage (0.0747 in . )  i n  thickness. 

3 2.2 Welding shall  be performed by welders qualified t o  American Society for  
Testing Materials (ASTM), American Society o f  Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Code, Section IX, or American Uelding Society (AWS) 
procedures for  carbon steel  welding. 

3.2.3 Exterior Weld Requirements 

testing requirements per paragraph 4.3 o f  this standard. 
All exter ior  welds shall  be continuous and a i r  leak-tight t o  meet leak 

3.2 4 Inferior Weld Requirements 

corrugations have been pressed i n .  Each weld shall cover the full outer 
radius o f  each corrugation. (See Section A-A.) The free end o f  the  r o l l  
flange shall not be welded t o  the side wall. 
be skipped-welded internally, 2-inch minimum weld, and 4-inch maximum skip .  

3.3 WELD INSPECTION 

The inter ior  vert ical  seam shall be welded a t  each point where the 

(See Section A-A.) Bottom shall 

Uelds shall be visually examined for  cracks, holes, or  other 
deficiencies. Continuous welds shall be sound w i t h  no detectable flaws or 
inclusions. 
specify dye-penetrant inspection. 

3.4 CLEANING 

I f  visual inspection indicates poor weld quality,  the  Buyer may 
! 

S l a g ,  d i r t ,  t rash ,  and weld wires shall be removed from the container. 
All welds shall be,cleaned, wire-brushed, and weld spatter,  weld-wire, o r  
other residue removed. 

3.4.2 Extreme caution should be exercised such that there I s  no reduction o f  
t h e  base metal thickness. Thinning below minimum gage thickness (0.065) i s  
cause for re jec t1  on. 

, 

3.5 PIPE COUPLING REQUIREMENTS 

The 3/4- inch threaded coup1 i ng i s required per the attached drawing ; 
however, no ant ise ize  material or  plug are required. 

3.6 FINISH--EXTERIOR AND INTERIOR 

3.6.1 Following are  requirements for paints for use on the steel boxes. The 
Supplier has the option o f  applying the paint of  i t s  choice as long as i t  

1 meets these requirements, 4 

Revised. 6/14/08 2 SX-231 
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3.6.2 Supplier shall submit sample coupons o f  proposed paint, before b id  i s  
awarded, using the same process that will be used to  paint the boxes. Buyer 
m s t  the samples t o  determine if the paint and process are acceptable. 
These coupons w i l l  be used as a standard t o  determine paint f i n i s h  qual ity  on 
production boxes. Paint f i n i s h  below the quality and appearance shown on the 
test coupons nil1 be cause for rejection of boxes. 

- I tem Test Procedure/Condi t i ons * Requirements 

Color ASTM D-1535-80 Hunsell N 9.00 or whiter 

Hiding Power Visual Inspection Adequate top coating must be 
applied t o  prevent v isual  
detection o f  substrate o r  
undercoats 

Paint Qual ity Current Hanufacturing One coat minimum o f  high- 
quality paint, white 4.5 m i l  
(0.045 inch) thick average 
over inter ior  and exter ior  
surface area 

Adhes i on ASTM D-3359-78 Rating per Method A = 5A 
Rating per Method B - 5B 

3.7 MASKING FINAL WELD AREAS 

A vinyl tape, capable of withstanding three (3) years o f  outdoor exposure 
(Scotch brand No. 472 or equivalent), shall be used t o  mask o f f  the areas 
shown i n  the f ie ld  of  drawing. Tape shall not be torn or scratched such that 
bare metal w i l l  be exposed to  the atmosphere. Tape perimeter of  box and l i d  
edges. (See Drawing Taping Detail .) 

3.8 PAINTING LIFTING LOOP LOCATIONS 

The inside of each l i f t i n g  loop and the area that it w i l l  cover on the 
box shall  be paiqted before the l i f t i ng  loops are attached. Weld areas are t o  
be k e p t  free o f  paint. 

4. QUALITY PROVISIONS 

' 4.1 ACCEPTANCE 

4.1.1 The Buyer's acceptance will be based on visual, dimensional, and 
functional inspection and dye-penetrant test on a representative sample from 
each l o t  o f  steel boxes supplied. Buyer reserves the r ight  t o  p e r f o n  lOQ% 
inspections at any time. Acceptance w i l l  lnclude those items l i s t ed  on the 
inspection form that is a part  o f  th i s  specification. Receiving inspection 
will include, but not be l imited to,  the following: 

1) Gage of  metal and weld requirements and appearance 

2) Permanent markings 

Rev1 sed: 6/14/80 3 
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3 )  Container dimensions 

4)  Constructions and locations details o f  a l l  f i t t ings 

5)  Lid and bottom panel construction details 

6) Leak t e s t  and other t e s t s  as required 

7) Paint  and taping requirements 

8) General cleaning requirements 

4.1.2 The acceptance quality level (AQL) will be those stated i n  the Buyer's 
Quality Inspection Directive (QID), a copy o f  which may be obtained upon 
request. 

4.2 QUALITY SURVEYS AND SOURCE ACCEPTANCE 

4.2  1 The Buyer will conduct periodic quality surveys of  the Supplier's 
operation t o  ensure conformance t o  this specification. Techniques or  
processes that  t h e  Supplier considers proprietary information may be exempt 
from the survey. 

4.2.2 Procurement documents for the corrugated metal waste container may 
specify "source acceptance' (SA), which consists of  Rockwell personnel 
monitoring the Supplier's production o f  the containers. This i s  t o  verify 
t h a t  the Suppl ier's process and inspections are producing containers that  meet 
t h e  requirements o f  this  standard. Rockwell personnel will inspect 
preproduced or purchased containers before acceptance i s  made. A representa- 
t i v e  sample o f  each l o t  will be monitored for dimensional tolerances, visual 
defects, and the results o f  testing requirements. I f  this  observation 
reflects  inadequate specification conformance, per Standard SX-231 
requirements, Rockwell personnel may request corrective actions be taken by 
t h e  Supplier t o  rectify t h i s  condition. Shipping  and handling methods will be 
observed t o  meet Rockwell standard requirements. This SA inspection does not 
release the Suppliec o f  the responsibility o f  specification compliance i n  any 
o f  the above areas. 

4.3 LEAK TESTING 
4 Each box shall be cert i f ied by the  manufacturer as being a i r  leak-tight 

per ASTM E515 ( latest  revision). The l i q u i d  applications techniques shall be 
performed using a i r  w i t h  a m i n i m u m  pressure differential o f  0.5 psi. An 
industrial leak-test solution shall be used as the leak indicator. 

I 4 .4  SUPPLIER'S CERTIFICATION 

Each l o t  o f  steel boxes furnished shall be accomplished by the Supplier's 
certification o f  the materials used and the results of  tests  and inspection 
performed per Rockwell Qual i ty  Assurance Code speci f red on purchase order. 

t 
U 
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Electric ' 
Cushion Tire Lift Trucks 

ECS 17/20/22/25/27/30 , 
36/48 Volt 

Rated Capacity: 3500/4000/4500/5000/5500/6000 Ibs 
1750/2000/22501250012750/3000 kg 

Y 



Dimensions ,,/ Turning radius 

~ ~ - 

389m W x 2 7 5 h  L x 2 3 1 5 m  H 

I Em17 I Em20 ! Em22 1 ECS25 ! Ea27 Ea30 

' I  I 

3 8 9 n  W x 3 4 4 i n  Lx2315n H 
t 

; E a 1 7  E a # )  Em22 E a 2 5  Ea27 Em30 

5- Back TSU I 8' 6ack Sld HI 

1 
85 5 In 

Standard 
83 2 in 

-24Om - 
I 

'%-I- 
C G 240 In 

backrest -/- 3. Fwd TSU I 6' Fwd Std HiLo 

I 
I 
I 
I 
I 
I 
I 

Maximum 

Overall 

18 91 In 
OSin Sup 

_ j f l _ 5 2 0 i n - ~ ~ 1 3 8 7 1 n  1268 in tor IorSTD STD 2 7 M  17RoR2/25 

Fkor to bottom 01 battery cumpmmenl S L e n Q t t l  lo lork lace 
17 75 in -'E!! 

Standard Battery Compartment slre 38 9 h w x 30 4 n L x 23 15 n H 
&ffeV Whwl mydf fUmfUfIOn A 18' ConMtcror 6320 

I Optional Battery Compartment Information I 

I 



CLSRH TMi 
Electric Tri-wheel 

Multi-tire* Lift Trucks 
TM12/15S/15/17/20/22/25 

36 Volt 
'Cushmn or pneumw 

Rated Capacity: 2 , 5 0 0 / 3 , 0 0 0 / 3 , 5 0 0 / 4 , ~ / 4 , ~ / 5 , ~ ~ ~  Ibs 
1250/1500/1750/1s15/2250/2500 kg 

, 



Product Description 
Clark TM Series eleclrlc lrl wheel l i f l  trucks 
are melected lor excellent maneuverability 
low helght clean operatlon and llexiblllty of 
usino elther cushion or pneumatic tlres 

Operator ComfortlConvenience 
Non polluting operatlon 
Low sound emlsslon 
Hydrostatic power slwrlng is standard 
Responsive pro reductlon disc brakes 
Adjustable seat smooth vinyl covering 
for easy onlofl movement, thlck 
cushion, deeply contoured 
Large, palm-slre control knobs 
lnternrtlonal symbols ldentlfy functlons 

Cornpartmenl design allows operalor to 
step on or 011 lrom elther side Exposed 
surfaces are smooth and rounded to help 
prevent snagging or injury 
Th. TM 12/15S/15/17/20/22/25 is mqulppsd 
wllh a sealbell whch Ir dest~ned lo pr0C.a 
rho oprralor In Ihe event ol truck oveclurn 
Fomard neutral reveru) directml control 
knob is mounted directly below the 1 $inch 
diameler handwheel to allow left hand 
fingertip operalion Separate lift and h e r ,  tin 
and auxiliary conlrds are at natural nghl hand 
posm on the mat deck Battery quck 
disconnect Is on the soat deck wilhin easy 
ngM hand reach Key smtch hour meter and 
banery charge indicator are slandard 
equtpmenl and fully wsible on the sloering 
don 
Improve lorward vlslbllily flnlshed In flat 
black to help reduce glare 
Low cowl helght and Mirow pylon Increase 
operator s view of forward floor lwei  

oVOh8d guard has lOngltUdhJl bars IO 

8Ctkily 
Ovwuad g u ~  mnir 01 ricndr ANSI UI 1 uirly 
* w o M r  

Motors 
Drive motors and hydraullc lift pump motor 
u e  ventllaled and Ian cooled A rd ia i  Ian 
provldlng equal alr flow In forward or 
r m ,  continuously forces autsMe air 

removing heat lor extended motor Me 
Slew pump motor Is pemunenl nugnel 
iype selected for Its long lasling low 
~ l n t O M I X 0  charrcterlstlcr 

through the VOntllaled m0W m h Q 8 ,  

Electrical Controls 
!%d stale speed control has minimum 
weanng parts 
General Electric EV100 SCR (silicon 
controlled reclilier) drive motor control 
High available torque conlrol In Ihe SCR 
range 
SCR protected by thermal llmit currenl 
limit and pulse monitoring trip circuit 
Reverse polarity protection prevents 
damage lo control 

The SCR drive control provides lnfinllely 
V8rlablO speeds In lomard and reverse 
Higher Current llmll selting and grealer 
thermal capaclly Increase lruck s abillty to 
respond under load climb ramps and meet 
other power demands Thermal and currenl 
sensing prevents damage lo the SCR 
control I1 design limits are exceeded Tips 
on electrical contaclors are anti weld type 
The complete syslem Including conlactors 
Is mounled on the counterweight lor ease 
of accems 

Drive Line 
D w l  plug in drive motors 
Splral bevel Input gears 

flanges male the spllned armalure shafts 
dlrectly to the respective axle assemblies 
lor positive alignment and Improved heat 
disrlpatlon Oil pons lrom the dllferentlrls 
provide lubrlution to the coupllngs 
Clark dual axle and motor assemblies 
mulllply lorque 23 388 lo 1 through final 
gear reductlon 10 the drive wheels The 
assemblies Incorporate smoolh qulet 
operatlng splral bevel gears 

Plug In drive motors with heavy mounting 

Brakes 
D w l  hydraullc disc type 
Protected mounting location 
Responslve pro-reduction deslgn 
Sell rd)usllng 

Disc type sofvlce and parking brakes are 
mounted inboard al both left and right drlve 

an Intermedlate shalt This pro-reduction 
design multlplles braking torque 4 4 lo 1 
and provides smoolh, responslve braking 
with “Xd ped81 eflort Parking brake is 
hand-operated c8bl~aclurled working on a 
sepsrate set 01 pads acting on Ihe service 
brrkedlxr  , 
Hydraullc System 

Hydrrullc valve has inlerchrngeable llow 
control cartridges for preclme volume 
regulation 
Main hydrwllc pump operates quletly 
Continuous fluld llltrallon 
Haat  p r m t l v e  plumbing 
Qrlng k e d  seals at all hlgh pressure 

Llft 1111 and wxllkry control levers are 
ClO88ly Coupled lo lhe hydrrullc valve 
ellmlnrttng complex llnkrge and providing 
excellent response 

U n h  WOrkhQ through the 9eW train from 

polnts 

Conlrnuous fluid Iillralion within Ihe power 
steering system and an exlremely line 25 
micron return line Illler combine lo more 
than double the system s llllering 
elficiency A suction line screen prolecls 
the system from particles enlering through 
the sump tank A cleanable 10 micron filler 
capIbreather serves as the oll fill cap and 
protects the syslem lrom airborne 
conlaminalion New 1111 cylinder design 
rllows In truck packing replacemenl Tubing 
Is cadmlum plated lo reduce corrosion 

Sleerlng 
Hydroslalic power steering is standard 
Integral power steering pump and motor 
Free wheeling 01 inside drive wheel on 
turns OXCeeding 45’ provides high 
maneuverability 

Seer axle lrunnion uses two seis 01 tapered 
roller bearings lor smooth low ellort 
steering HydrOsl8llC power steering control 
valve and steering cylinder provide 
responsive near effortless control wilh no 
handwheel kick back 

Upright Assemblies 
Standard, Hi Lo or Triple Stage uprights 
All roller design lowers lrlction reduces 
energy consurnptlon 
Ouick shim roller adluatment 
Class I1 truck carriage 

All Clrrk uprights leature interlocklng 
I beam a d  channel ralls relnforced wllh 
heavy 110 b m  fDur canted Variable 
retalnmnl upright rollers with canled lord 
rollen on lhe uprlght urrlage upright 
tllt cylinders compresslon locked lo yoke 
for posltiva adjustment chrome plated 
cyflnder rods grmmable uprlghl mountlngs 
hydraulic counterbalance valve in Ill1 ClrCUlt 
load lowering control valve that regulrtes 
lowering speed in relallon to lord weight 
hook mounted forks upset forged lor full 
sectlon strength 81 fork h-I 

Features and Optlons 
Standard equipment power sleenng -a1 
ban overhead guard 40-in ked backrest 

oreen and Mack with whtte wheels warning 
labels operator s manual anached to truck 

ANSI and Insurance Clarrlficatlons 
Standard truck meets all applicable 
mandatory requlrements of Part II - ANSI 

Powered ldustrlal Trucks and Underwrlter8 
Laboratories requlrements as to firs and 
electrlul shock Ward only for ‘E 
c l ~ s l f i u l i o n  For lurther inlormatlon 
contact a Clark represenlalive 

eleclric horn frnuh w tugh vtsc&lrly Cbrk 

856 1 19691975 SJfely Stand8rd for 



Truck Capacities 
Nom Capacitms rhom are cqmputed mlh 
upright in vertK.l positon Load centers are 
determined lrom top and front taco 01 lorkt 
Capacdms are based on a 4&inch cube load 
conltgurrtmn mth the cenler 01 grawty (C G ) 
11 Ihe lrw cenler of the cube and standard 
lor ks 
Truck capacilus mlh uprtghl in fomrrd (ill 

unusually mde or lrll krdr may atso reduce 
capacity Cont~t  Clark represenlative for 
capacity inlormallon on irregular krdr 
Specitrc capadtier me show on truck 
IWWplaleS 

- poatlm will be less Long forks and 

C.p.clty pounds 
Load Conlrr - Inches 

M O M  
TM 

26 
22 
?o 
17 
16 16s 
12 



General Data 
Upright Table (in ) 

(31 Maxlmum Overall Height 
Fork Height Lowered Free Ldf 

110 77 4 8  
122 83 4 8  

4 8  

'1 18 77 53 
128 83 59 

Standard 

, 145 95 
HI-Lo 

Battery Compartment Sizes (in ) 

Width Lengrh Height 

TM12I15S 

\ 

,r C G of Loaa 

Model A 0 
TM 12 15 7 31 4 
TM 15s 14 8 39 6 
TM 15 13 7 27 4 
TM 17 12 9 25 8 
TM 20 12 1 24 2 
TM 22 11 5 23 0 -- - 
TM 25 10 8 21 6 

JEAN S'Jkl4;ERS 
SOUTHLINE EQUIFMEidT COMPANY 

700 WEST CAVALCADE 
HOUSTON, TEXAS 77009 

(713) 869-6801 

I 333 Wed Vlne Streel 
Lexngton KY 40507 WQ 

Pmtd h USA 

< Material Handling CL!FE t It Company 
~ 2 f l S f l S f ~ 7 I ~ f ~ l ~  Sp.cltutPn sh..( 6MlOMF 

I 5010106u 



0 = 300-400 cfm 
Duct veha& = 3SOO @m mu, 
€dry bs = 025 V? 

AMERICAN CONFERENCE OF 
GOVERNMENTAL INDUSTRIM HYGIENI5lS 

BARREL FILLING 

DATE /-64 - I vs-303 
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DATE. 

File No : 

TO 

FROM : 

SUBJECT. 

REFERENCE. 

I 

INTEROFFICE MEMORANDUM 

August 27, 1991 

835.1 

Rocky Flats Solar Pond/Pondcrete 
Stabilization Prolect 
Brown & Root Job No. JR-1198 

Stack Height Analysis for Half Crates 
of Stabilized Waste 

INTRODUCTION 

The purpose of this memo is to inform you about the 
status of the engineering work done to determine the 
maximum allowable stack height for half crates of 
stabilized waste It is imperative that the half crates 
be stacked at an optimum height to allow storage up to 
the permitted volume of each pad The design parameters 
investigated include (1) allowable loads f o r  the existing 
paving/soil, ( 2 )  crush strength of the half crates, ( 3 )  

seismic loading conditions, and ( 4 )  fork truck lift 
height capabilities. 

Page 1 
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I1 EXECUTIVE SUMMARY 

A. Conclusions 

1.’ Paving/Soil Bearing Considerations 

a The following conclusions are based 
on an estimate allowable paving/soil 
loading of 1500 pounds per square 
foot (PSF), which was obtained by 
phone from Leon Collins of E G & G  

The geotechnical report for the 750 
and 940  pads was not available for 
analysis at this time 

b. The maximum allowable stack height 
without cribbing is one (1) half 
crate high. This conclusion meets 
the requirements of restricting the 
maximum paving/soil loads to about 
1500 PSF However it does not fit 
observations of current stacking 
arrangements Half crates are now 
stacked four ( 4 )  high with minimum 
deformation (1/16  to 1/8 inch) of 
the paving This can be interpreted 
to mean the paving/soil can with 
stand higher loads than 1500 PSF 
without significant damage 

C The maximum allowable stack height, 
while limiting paving/soil loading 
to 1500 PSF, is ten (10) half crates 
high with 12 inches of cribbing 

I - 
0087 
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2 Half Crate Crush Strength Considerations 

a. Previous half crate crush strength 
test were conducted using a loading 
and support configuration that is 
- not the same as will be experienced 
when stabilized wastes are stored in 
half crates on the 7 5 0  and 904 pads. 

b. Similar half crate crush strength 
test with the correct loading and 
support configuration should confirm 
the mode of failure and crush 
strength of the half crates under 
conditions similar to those 
encountered during storage on the 
7 5 0  and 904 pads We believe these 
tests will confirm our believe that 
the half crates will be able to with 
stand stack heights to the limit of 
the pavinglsoil bearing capacity 

3 Seismic Loading Considerations 

a The pro]ect plan requires HNUS must 
comply with seismic requirements as 

applicable Rocky Flats Plant 
Seismic Design Criteria requires 
seismic analysis be done by methods 
established in the "Uniform Building 
Code" ( U B C ) ,  but with special 
correction factors applied to relate 
to degree of hazard. 

Page 3 
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b. The UBC places the Rocky Flats Plant 
in a seismic Zone 1 classification 

c. The UBC requires lateral restraints 
on all non-rigid equipment should 
failure of lateral restraints result 
in a life hazard situation. 
Friction from gravity loading cannot 
be considered as restraint. 

d. We conclude stacks of stabilized 
waste stored in half crates require 
lateral restraints when over one 
stack high. Therefore seismic 
loading does not effect the 
allowable stack height because 
restraints are required in any case 
Note The existing half crates are 
stacked four high w i thou t 
restraints This may mean the Rocky 
Flats Engineering Department does 
not require the design of half crate 
storage to meet their seismic design 
criteria 

4 Fork Truck Lift Height Considerations 

a. The existing fork trucks can stack 
up to six ( 6 )  half crates high 

0087 

b. New fork trucks could be purchased 
to allow stacking of half crates up 
to the maximum allowable of ten (10) 
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half crates high. 

B. Recommendations 

1. Provide copies of the geotechnical 
report for pads 750 and 9 0 4 .  The 
results of the geotechnical report 
could allow for higher stacks or 
require less cribbing to obtain the 
same stacking results. 

2 Run new half crate crush strength 
tests to confirm the strength of 
h a l f  c r a t e s  under t h e  
loading/support conditions that will 
be encountered during storage of the 
half crates on the 750 and 904 pads 

3 For Waste Inventory Storage design 
limit the storage of half crates to 
six ( 6 )  high where possible, while 
keeping in mind that they can be 
stored ten (10) high if necessary 
Also allow room for lateral 
restraints 

4 Have EG&G confirm that storage of 
half crates must meet the same 
seismic design requirements as 
equipment and structures 

111. PAVING/SOIL BEARING CONSIDERATIONS 

Page 5 
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The allowable paving/soil bearing pressure has been 
estimated as approximately 1500 pounds PSF. This value 
was obtained from Leon Collins of EGCG by telephone and 
has not been confirmed by the geotechnical report 

- documentation. The allowable value of 1500 pounds per 
square foot has been acknowledged by our structural 
engineer as a reasonable allowable load for asphalt 
paving on soil design where no geotechnical report data 
is available. A typical allowable load range for asphalt 
paving on soil is 1000 to 2000 PSF 

- 

Half crates have a maximum permitted weight of 4500 

pounds each, which has been established by EG&G to safely 
match the load ratings of the existing fork trucks. The 
dimensions of a half crate are provided in Figure I1 1. 

Figure I1 1 - Half Crate Dimensions 

A s  the half crates are stacked, the first or bottom crate 
has a uniform load of box and stabilized waste weight 
supported by f o u r  skids as illustrated in Figure I1 2 
(a) - 
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HALF CRATE  NO 3 

HALF CRATE NO 2 

HALF CRATE  NO I 

(a> 
Loading of Half Crate 
No 1 with no additional 
crates 

( b) 
Loading of Half Crate 
No 1 with additional 
crates 

Figure No. I1 2 - Half Crate load/support configuration. 

The two interior skids carry a greater load than the 
exterior skids. As additional half crates are added four 
point loads are superimposed on top of the bottom crates 
uniform load (see Figure No I1 2(b)) Figure No I1 3 
provide a table of the IIPaving Soil Loadingsll versus 
stack height It can be seen from the table that stacking 
half crates higher than one half crate high, results in 
loads greater than the 1500 PSF allowable 

Page 7 
0087 



. 

NO -OF 
HALF 

CRATES 

1 

2 

P A V  ING/SO IL  LOAD INGS 
INTER IOR  EXTER IOR  

1,553 PSF 565 PSF 
3, 110 PSF I ,  I31 PSF  

SKIDS (i> S K I D S  @ 

I 3  1 4 , 6 6 4  PSF 11,697 PSF  I 
t I 6. 218 P S F  I 2. 263 PSF 

I 

4 

@ PROJECTED BEAR ING 
AREA APPROXIMATELY 1 07 S F  

Figure I1 3 

HALF CRATE NO 4 

HALF CRATE NO 3 

HALF CRATE NO 2 

HALF CRATE NO 1 

Table of paving/soil loadings for half crates 
loaded with stabilized waste without cribbing 
supports 

Field observations indicate the half crates are currently 
being stored on the pads four half crates high The 
s k i d s  of the half crates have depressed the asphalt 
roughly 1/16 to 1/8 inch These observations indicate 
the allowable loading of 1500 PSF is conservative. 

Higher allowable stack heights can be achieved by 
providing a means of distributing the weight of the half 
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I 

I 

I 

crates over a larger area than the bottom of the 3-1/2 
inch wide skids This can be done by cribbing under the 
bottom of the No 1 crate wlth stiff beams. The beams 
can be manufactured from steel, concrete or wood. The 

- determination of which materlal to use should be the 
result of capital and decontamination cost analysis. 
Figure No 11.4 illustrates the structural analysis 
method used to determine the maximum stack of cribbing 
required This graphic presentation shows a cribbing 
depth of nominally 12 inches provides the highest 
achievable load supporting under a half crate 

D I STR IBUT I ON 
TYP 

Figure I1 4 - Half Crate Load Distribution Patterns 

Figure I1 5 provide a table of half crate stack heights 
versus paving/soil loadings for 12 inch thick cribbing. 

e Conclusions from Paving/Soil Analysis 
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With an allowable paving/soil loading of 1500 PSF the 
following conclusions can be drawn: 

1 Without cribbing the maximum allowable stack height 
is one half crate 

2. With cribbing the maximum usable cribbing depth is 
12 inches, which results in a maximum allowable 
stack height of ten half crates 
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I NO OF I PAVING/SOIL LOADINGS 1 
HALF INTER IOR  EXTER IOR  

CRATES  S K I D S  @ S K I D S  @ 
.: 

1 150 PSF 68 PSF 

300 PSF 136 PSF 

1 3  I 450 PSF I 204 PSF I 
4 

5 

~~ 

600 PSF 272 PSF 
750 PSF 340 PSF 

900 P S F  408  P S F  

1050 PSF 476 PSf 
1200 PSF 5 4 4  PSF 

-I H H t 

1 9  I 1350 PSF I 612PSF I 

HALF CRATE NO 6 

4 H H I- 

HALF CRATf  NO 5 

I I IO 1500 PSF 680 PSF 

@ PROJECTED B E A R I N G  
AREA APPROXIMATELY 1 1  05 SF/SK I O  

0 PROJECTED BEAR ING  
AREA APPROXIMATELY 8 85 SF/SKID 

Figure No I1 5 

HALF CRATE NO 9 

HALF CRATE NO  8 

HALF CRATE NO 7 

HALF  C R A I C  NO 4 

HA1 F CHATL NO .3 

HALr  CRATE NO 2 

HALT  C R A T C  NO 

-I H U - r 1- Table of paving/soll loading 
half crates loaded with stabilized 8 -0 MIN 

waste with 12 inch deep cribbing 
supports. 
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IV HALF CRATE CONTAINER CRUSH STRENGTH CONSIDERATION 

During August of 1988 the Concrete and Structural Branch 
of the Bureau of Reclamation conducted compressive tests 
on slx half crates for Rockwell International. The 
results of these tests are attached to Rockwell 
International internal letter number FBI.64 dated August 
18, 1988. The tests were performed on half crates 
constructed to Rocky Flats Standard Number SX-211 and 
inspected by Rocky Flats Waste Certification Department 
to verify compliance with the standard. The tests were 
then run with the four bottom skids removed and a uniform 
load applied to the top of each crate This method of 
loading simulated the loading conditions the half crates 
will encounter when stored at the Nevada Test Site, which 
was the goal of the test. These conditions are not the 
same that will be encountered when the crates are stored 
on the pads at Rocky Flats, which are illustrated in 
Figure I1 2 

Review of the test results indicate the half crates 
failed at the plywood end panels at loads that varied 
from 189,300 to 236,000 pounds The average ultimate 
failure load was approximately 214,000 pounds, which is 
equivalent to a stack height of 47-1/2 half crates on top 
of the bottom crate 

a Conclusions from half crate 
container crush strength 
consideration. 

The compressive tests that were performed were 
not conducted using the same support and 
loading configuration that will be encountered 
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when the half crates are stored on the pads. 
The actual loading and support conditions may 
result in failures by a different mode. 

- 
We believe that similar tests with correct support and 
loading conditions will indicate the failure mode and 
compressive strength of the crates under actual 
conditions. These test results will confirm our 
assumption that the half crate compressive strength will 
be sufficient to allow stacking half crates to the llmits 
of the paving/soil bearing capacity. 

- 

IV. SEISMIC LOADING CONSIDERATIONS 

Revision 7 of the Pro)ect Plan for Rocky Flats S o l a r  

Pond/Pondcrete Stabilization Proiect dated May 21. 1991,  

pages 39 and 43 require that HNUS must comply with 
Seismic requirements as applicable 

Structural design work at the Rocky Flats Plant is done 
in accordance with Plant Seismic design criteria. This 
criteria references the llUniform Building Codell (UBC) for 
design calculations In addition, the Rocky Flats 
seismic design criteria establishes special design 
factors, which relate to the degree of hazard involved, 
for use with UBC calculations 

0087 

It can be seen on Attachment 11111, Figure No. 23-2 - 
Seismic Zone Map of the United States, page 23-2 of the 
1991 Uniform Building Code that the Rocky Flats Plant is 
located in Seismic Zone 1 



v 

Page 2336 of the 81Uniform Building Code" (Attachment 
lgIIuo) states a lateral force-resisting system shall be 
provided for non-rigid equipment should failure of the 
lateral restraints result in a life hazard situation and 
further more it states that friction from gravity loads 
not be considered to provide resistance to seismic 
forces 

These paragraphs in the UBC indicate the stacks of half 
crates should be provided with lateral restraints when 
stored more than one crate high Currently the plant is 
not providing restraints for half crates 

- 

0 Conclusions From Seismic Loading Considerations: 

We believe the Uniform Building Code requires 
lateral restraints be provided for stacks of half 
crates regardless of height We believe this to be 
true because a half crate stack failure could 
result in a life hazard situation 

Since any height half crate stack requires lateral 
restraints, there is no seismic limitation on stack 
height, only difference in restraint requirements. 

FORK TRUCK LIFT HEIGHT CONSIDERATIONS 

EG&G currently uses two different styles of electric 
powered fork trucks on the 750 and 904 Pads. Although 
there are a few old Yale fork trucks, the predominate 
brand is Clark There are fifteen (15) Clarke Series 
ECS 25, battery powered, 4 wheeled, cushion tired, lift 
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trucks and three ( 3 )  Clarke Series TM 15S, battery 
powered, 3 wheeled, multi-tire, lift trucks The four 
wheeled lift trucks were used to retrieve and store 
containers of pondcrete and saltcrete in most locations, 

- while the three wheeled lift trucks were used inside the 
permacons where movement was limited The maximum lift 
at full capacity for the 4 wheeled fork trucks is 12'-881.  

The maximum lift for the 3 wheeled fork trucks is 12'-7t1. 
Referring to Figure V . l  on the following page, it can be 
seen that the maximum allowable stack height for the 
existing fork trucks is six half crate containers high. 

- 

It is possible to purchase new fork trucks with the 
capability of stacking half crates 10 high 

e Conclusions From Fork Truck Lift 
Height Considerations: 

1 The existing fork trucks can stack 
up to 6 half crates high 

2 New fork trucks could be purchased 
to stack to the maximum allowable of 
10 half crates high 
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